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SEE; © 
LL Recreations do delight the Mind; 
- L A But theſe arebeſt, being of a learned kind : 
Here Art aud Nature ftrive to give content, 
In ſhewing many a rare Experiment > 


Whick you may read, and outbeir Schemes bere look, + ; 


Both in tbe Frontiſpiece, axd in the Book. 
Upon whoſe Table new Conceits are ſet, 
Like dainty Diſhes, thereby for to whet' 
And win your Tudgment with your Appetite 
To taſte them, and therein to take delight. 
The Senſes Objetts are but dull at beſt, 
But Art dothgive the Intelle& a Feaſt. 
Come bither then, and here I will deſcribe 
What this ſame Table doth for you provide, 
Here Queſtions of Arithmetick are wrought, 
And bidaen Secrtts unto light are brought. © 
* The hike it in Geometry doth unfold, 
#74 ſome too in Colmography are told : 
bt divers pretty Dyals doth deſcry, 
With ftrange Experiments in Aſtronomy, 
' Ang Navigation, with each ſeveral Picture, 
Ts Muhck, Opticks, and iz Architecture : 
- I Statick, Machanicks, ad Chymiltry z 
' -. Iu Watcr-Works ; and, to aſcend more bigh, 
In Fire-Works, like to Jove's Artillery. 
© All this I know thouin this Book ſhalt find, 
>. += And here's enough for to content thy Mind. 
> - +For from good Amntbors, this our AUTHOR drew 
”” Theſe Recreations, which are Strange and True : 


$0 that this BOOK's a Centre, and '1is fir 
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\rithmetick, Geometry, Colmography, Horologio- |. 
, graphy, Aſtronomy,Navigation, Muſi ck,Opticks, 


ArchiteQure, Statick, Mechanicks, Chymiliry, 
Water-Works, Fire-Works, Oc. 


- Not vulgarly manifeſt till now, 


ritten firſt in Greek and Latin, lately compil'd in 
French by HENRT VAN ETTEN.and now 
in Exgliſh, with the Examinations and Augmenta= 
tions of divers Modern MATHEMATICIANS. 


' Wherennto is added, 


The DescrieTtioN and UsE 
OF 
The Double HORIZON TAL DYAL, 
: AND 
{The General HOROLOGICAL RING: 
17 Invented and Written by IFilliam Ongbtred. 
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GEGTSEGTRSEESETTASTE-OEVES 
To the Thrice Noble, 


and moſt Generous Lord, 


The Lord Lambert Verrevken : 
| Lord of Hinden, Wolverthem, &c. 


My Honourable Lord, 


\&@ Mongſt the Rare and Cur1- 
> ous Propofitions which I 
aL have learned out of the 
Studies of the Mathema- 

ticks in the famous Univerſity of 
Pont a Mouſſon,1 have taken ſingular 
pleaſure in certain Problems, no leſs 
Ingenious than Recreative, which 
drew meunto the ſearch of Demon- 
ſtrations more difficult and ſerious, 
ſome of which I have amaſſed, and 
cauſed to paſs the Preſs, and _> 
ded1- 


dedicate them now unto Your Ho- 
nour : Not that I account them wor- 


thy of Your View, but in part tO. | 


teſtifie my aftctionate defires' r9 
ſerve You, and to fatisfie the Cu- 
ous, who delight themſelves in 
aſe Pleaſant Studies ;; knowing 
well that the Nobility and Gentry ta- 
ho ſtudy the Mathematical Arts to 
content and fatisfie their:Aﬀections 


in the ſpeculation of ſuch admira- | 
ble Experiments as are extrafted- 


from then, than in hope of gain to 
' fill their Purſes. All which Studiee, 
and others, with my whole Endea- 
vours,. I ſhall always dedicate unto 
Your Honour, with an ardent defire 
ro be accounted ever, 


Tour moſt humble and obedient 
Nephew and Servant, 
H.VanErrTexN, 


The Epiſtle Dedicatory. 
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To the READER.” No 


37 hath bets ueroed. þ 
i J(5 many, that ſundry fine 
& Wits, as well amongſt the. 


SEN 1ciont 05 Modern,have. 


ſported and deliobted 
themſelves upon ſeveral things of 
ſmalkgonſequence, as upon the Foot of 
a Fly, upon a $traw, upon a Point; 
nay upon nothing : Striving as it 
were to ſhew the Greatneſs » their 
Glory, in the Smallneſs of the Sub-= 
jet: And have amongſt moſt ſolid 
and artificial Concluſrons, compoſed 
ny and produced ſundry Inventions both 
Philoſophical and Marhemarical, zo 
_ the Mind, _ recreate the Spi- 
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rits; which:the ſucceeding Apes have 
imbraced, and "2 Ts os and 
__ extratted many admirable and rare 
| Concluſuons;; judging that borrowed 
matter often-times yields praiſe to the 
induſtry of its Author. © 
Hence for thy uſe (Courteous Rea- 
der.) I have with great ſearch and la- 
bour collefed alſo and heaped up to- 
xther in a body, of theſe pleaſant and 
fine Experiments to ftir up and delight 
the Aﬀedtionate, (out of the Writings 
of Socrates, Plato, AriſtotlegDe- 
moſthenes, Pythagoras, Democra- 
tes, Pliny, Hyparchus, Euclides, 
Vitravius, Diaphantus, Pergzus, 
Archimedes, Papus Alexandrinus, 
Vitellius, Prolomzus, Copernicus, 
Proclus, Mauralicus, Cardanus, Va- 
lalpandus,Kepleirus,Gbertus,Ty- 
 chomus, Dureirus, Joſephus, Cla» 
vius,Gallileus Maginus, Euphanus 
Ty- 


4 - B44 
"Fx. 1 D -- 2a "ID 


DA ©. *%, Fo OY OY YN ES RE REC TT 


2 Sd 


T The Epiſtle to the Reader. 


Tyberil, - and others) knowing Art 
imitates Nature, that glories always 
inthe variety of things which ſhe pro- 
duceth to ſatisfie the Hind, of Curious 
nquifitors. And though perhaps theſe 
Labours to. ſome humerous : Verſons 
may ſeem vain and ridiculous, for ſuch 
it was not undertaken 5 But for thoſe 
which intentively haue deſired and , 
ſought after the knowledge of thoſe 
things,it being an Invitation and Mo- 
tive to the ſearch of greater matters, 
and to imploy the Mind in Uſeful 
finowledge, rather than to be buſied © 
in vain Pamphlets, Play-books, 

fruitleſs Legends, and prodigious Hi-" 
ſories, that are invented out of F an- 

cie, which abuſe many Noble Spirits, 

dull their Wits, and alienate their 

thoughts from laudable and honour- 

able Studies. In this TraQtate thou 

maiſt therefore make choice of ſuch 
TR a 2 Ma- 


The Epiſtle to the Reader, 


Mathematical Problems and Con- 
cluſions as may delight thee, which 
kind of Learning doth excellently a- 
dorn a man ; ſeeing the Uſefulneſs 
' thereof, and the Manly Accompliſh- 
ments it doth produce, is profitable 
and delightful for all forts of People, 
who may furniſh and adorn themſelves 
with abundance of matter -in that 
kind, to help them by way of uſe and 
diſcourſe. And to this we have alſo 
added our Pyrotechny, knowing that 
Beaſts have for their Object onely the 
ſurface of the Earth, but hoping that 
thy Spirit, which followeth the motion 
of Fire, will abandon the lower Ele- 
ments, and cauſe thee to lift up thine 
Eyes to ſoar in an higher Contempla- 
tion, having ſo glittering a Canopy to 
behold, an eſe leaſant and recrea- 
tive Fires aſcending may cauſe thy af- 
feftions alſo to aſcend. The Whole 
x whereof 


£44 __ 


| ' The Epiſtle to the Reader. 


whereof we ſend forth to thee, that de- 

fireft the Scrutability of things ; Na- 
ture having fyrniſhed us with matter, 
thy Spirit may eaſily digeſt them, and 
put them finely in order, rhough 0w 
in diſorder, 
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D. D. Henricum Van-£tenium, 


Alumnum Academiz 
PONTA MOUSSON. 


" A RauaWalkeri fileant ſecreta profundi, 
Deſfinas occultam carpere Porta Viam, 


Itals (ardani mirata eft Lampaaa aoiti 
Terra, Syracufium Gracia tots ſenem : 
Orbi terrarnum, Ptolomei Clepſyara tot, 
Rara dijoptra Procli, mira fuere duos 
[Awgliate foueat dottuzPont Monſſon alummum, 
Quidquid naturs, qui legit, hortus haber. 
Dota, coronet opus dottum, te fit tua dotFo 
Digna, Syracufii, arca, corona, viri, 
' C4rca —_ utinam fit plumbea ſervis, 
' Agres ſea Dominic, anrea tots ſults 
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Five or hy ix things I FR iow 
worthy to dec, are , before [ ma 
* further. 


PaRrdIoe liſt, Tha I place noetthe 
WES ſpeculative Demonſtra- 
we > tions withall thefe Pro- 


blems, but content my 


af to > thew them as at the Fingers 


end: Which was my Plot and In- 
tention, hecauſe thoſe which un- 
derſtand the Mathematicks can 
conceive them eaſily 3 others for 
the moſt" part will content them 
a 4 ſelves 


Aves onely' with the Knowledge 
. _ of them, without ſceking the Rea- 
ſon. 


' Secondly, To give a greater 
grace ro the prafice' of theſe 
Things, they ought to be con- 
cealed as much as they may, 1 
the ſubtilty: of the way'; for thas 
which doth raviſh the. Spirits is, 
An Admirable Effe, whoſe Cauſe is 
Unknown ; which if it were diſco- 
yered, half che. pleaſure is loſt : 
therefore all - =g finenels confiſts 
7n the dexterity of the AQ, con- 


cealing 'the means, and changing 


RR the Stream. 


- Thirdly, Geeas care ought to be 
had that on deceive not! himfelf, 
that would declare by- way of Art 
ad deceive another : | This will 
make 


By» po of Advertiſement. "i 


By way of Advertiſement. 
make. the matter conternptible to 
_ ignorant Perſons, which will ra- 


[ther caſf the Fault" upon the Sci- 
ence, than' upon him# that ſhews 


C it : When: the Cauſe is not in the 
- Mathematical Principles, but-'in 
bo him that fails 1 in the ating of | It. 

n 

fe Foals; In certain Arithme- 
, tical Propofitions they have one- 
s ly their Anſwers, as I found them 


* in — Authors , which any 
; being ſtudious of Mathe- 
'S a —_— may find their 
þ- Original, and alſo the way of their 
$ Þ| Operation. 


Fifthly , Becauſe the Number 
e | of theſe PROBLEMS, and 


P | their Dependances, are many and 
t intermixed, 1 thought it conveni- 
1 ent to gather them into a Table : 


that 


F Fr ” 
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that ſo each. one- according to his 
Fancy might make beſt choice. of 
_ that which might beſt; pleaſe his 
Palate, the matter being not of 
one Nature, nor of like Subtilty : 
But whoſoever will have patience 
to read on, ſhall find che End bet- | 
ter than the Beginning.  * 
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» reaſon of the great weight of Water that it is able 
to bring #þ at ouce, and ſo by continuance. 248 
PROBE, CXIII, | 
3$ How by means of 4 Ciftern t# make Water of a Pit 
continually to aſcend without ſtrength, or the aſſt= 
"Th ance of any other Pump. 249 
2 PROB, CXIV. 


How to coſt Water ous of a Fountain very high. 250 
39 PROB. CXV. 
oh How to empty the Water of a Pit by the belp of aCi- 
N ſtern. 258 
wu PROB, CXVI. 

How to out Water very bigh. ibid 
_ PROB. CXVIEL. 

2 How to pradliſe excclently the re-animation of Simt- 
+ ples, in caſe the Plauss may not be tranſported to be 
ED re-plauted by reaſau of diance of places. 253 
b: | PROBE. CxvIII. 


How to make an infallible perpetual motion.” ibid 
me | XS PROB, CXIX. 
Of the admirable Ineeation of making the Phileſa> 


TR .\ phers Tree, wbich one may ſee with bis Eye ta 
45 grow by little aud tutle. 254 
hy PROP. CXXx. 


How to mpke the repreſentation of the great wirld. ib, 
S PROB, 
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PROB. CXXI. 
Of a Cone or Pyramidal Figure that moves whon a 


_ Table. | 255 
PROB. Cx, — 
To cleave an Anvil with the blow of a Piftol. 256 
C2. .  PROB. CXXIIIL 
How to roft 2 Capon.carried in a Budget at a Saddle- 
Bow, int the ſpace of riding 5 or 6 miles. ibid. 
PROB. CXXIVv. | 
How to make a Candle burn and continue three times 


as long as otherwiſe it wonld. 257 
PROB. CXXV. | 
How ont of a quantity of Wine to extra& that whichis 'W _.. 
moſt windy and evil. - ' ibid, ff þ 


PROB. CXxXxvVI. 
How to make two Marmonzets, one of which ſhall light L 
RE RE SING Pn —- VN 
Body, PROB. CXXVE. _. N 
How to keep Wine freſh as if it were in a Cellar, in the 
beat of Summer, and without Tee or Suow. 259 
' PROB. CXXVIII. 
To make « Cement which lafteth s Morble, & refifteth 


- 8ir & water, without diſ-joyning. ibid 
PROB. CXxXIXx. 
How to mel: Metal very quickly, yea in 8 Shell upon @ 
little Fire. ibid, 
| ; PROB. CXXX. | =: 
How to make Iron or Steel exceeding bard. 260 Þ. 
PROB. CXXXI- it 
To preſerve Fire as long as you will, imitating the in- © 
extinguiſhable Fire of Veſtals, ibid, 
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. PROBLEM I 
To find « Number thought vepon. 


Id hin that he Quadruple che 
\ | Number thought upon, that is, 
| aldplyle by 4, 9s and unto it bid 
him to ad $, 10, ot any 
| Number at  peiſie . 
b; *:.1:1\ | him take the half of the ſym, 
thenai how much itconics to? for then if you 
takeaway half the number from it which you 
willed himat fixſt to add to it, there ſhall remain 
A the tumber tho hough ee 


., 27S, 4, the relt is the 
Thegouble of the number thepght a i> a 


Auld adve a6blois andy 3 T4 f Hharghtwpan. 


Id him which thinketh double his Number, 
nolerly: ray: :that double-adg 4, and -bjd bim 


at ſame grodyQ@by-5, and unto that. 
opderly bid him add I2, 27 mulciply that laſt 


amber by 10 (which is done eafily_by ſetting a. 
Cypher at the end of the number ) then ask him: 


the laſt number or produc, and from it ſecretly: 
ſubtrat 3203 *the remainder ih the hundrethy) 
pings is = Tay or thopghe upon. . 
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h TO rag ul 
I 


Toi 4 make 
its 4,1! a Say 


which 
tip 8.1 


4. 
+ "0 4 
1.92, - 


AA 
ie | 
: - 


This Wy 


x E-0 a Ce, it we 
Fe | 
mes 


Fiowm this btja 


:4 Bn wv orbernp ſeri rh 
"8. ; (3 THREW EO 


former. 1 230111314 


144 Bu the party which (inks the number, _ 
"| 49 hetripple his thought, and __ fe to ta 
7 [ thehalf of it: Gif # Be dd; f ESD? 
3 | andputone uficor): then will 

"| half{ and take half of It, as beſt :{ RN 45K 

| bjavhow many Nines there is it the' Haff ah, 6 


andifor every Nine, account four iti yolt nos 

Þ xy; for that thallſhew rhe was. Tipo 

'& if doth the ttipples wee even*: NW it b 

Þ at the firſt eripple, and evenat AEſecud; or he 

"F one added unto the leaſt balf keep one in mero- 

= | 19:3! if the firſt 'tripple be! cyen;/arnf. the ſecond 
: Lag for the one adde@ unto'the Taft Far Lay 


jn'memory*' Rfily, if ar-bath tit 

kg, the numbers be odd; for ther; 
wthe leaſt halfs; keep three inmetiioyy 
autjons obſerved! atid added'unto oirmany _ 
\ & the party fays there i is Nines-con ned in the 
ar p t half, ſhall never fail you to 7m or diſcern 
'S | 0 ly: what numbet was thought opens. IS 
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6 tha thereof 6 or to, one put to it makes 14. 


of the half 180r33 


MM by 9 or 16, ove put to it makes 17 


2} The Woe of Vines in the ib half - 246.4 
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; cr YL o- that you-be not diſco» | .Th 
bY = ED help, .you, may, with. — The 
r ind T ly ke Adin, os 1D B's 
do 
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BOD EY the PEERS of the fore} - 
ther Dire&tions: and others which follow, they | Pro: 
©  *depend upon the 2, 7, $, and 9 Books of the Ele | dit 
ments of Exclide ;. Upon which ſccond Bookand &  the' 
*+ fourth pofition,. this. may be extraQed,;' for | «© * 
thoſe which are more learned, for the finding of 
any Shi that any one thinketh One... 


Bid the | pa that chinks, that he Lk 
Number tho prey upon into any two parts, At 
unto the A > we of the parts trhim add th 
double Produc of the parts; then ark w 
amounteth unto? So the. Roa: wa 
boar) apon. 


" 20 


DO : 


"& ! The Number choughe upon . ” © 5 


71 Theparts uh _ and 
| F- | The Square o 3 make. gY} 7 4 BER 
ſcos | . The Square of 2 makes 4 | & Gridvei th eſe thice 
ity | The product of the\ , numbers 29, eats 
Muld | parts, -viz- 3 by 2 i Root of which is yr 
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oe > 1K t190D 


”—=_ ils compendiouly it wy be axkijieet 
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q F, {tr t; "$3 38-210 


3 Break: the Naijbet inks darts,” and to thi 
Product of thepates add the &'6f half te 
_ difference of che patts, then the mn oigghr 
he Aggregate is halftthe Number conceived. TN 


21 91 217: bf 
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uber 3: bias we eſpeci tonch 


tbat wbich 


s of Phylick 2508 
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= ARS PROBLEM I £8 : 
—flw't t7 repreſent” to thoſe which Oro IH in a_Chan | thi 


WY 0004 nw» ff tht wh TE 
EE” SA Proto | - pomrotn re a 


=o His np, he fine Expeaimencs 3 ig, £ {| £6: 
._ Optiquez, and it-is done :: :Chuſc;.a 30h 
- Chamber or Place which is "wands the for ea 


8 of P 
hs og inlt lome. 
en "hae oO It 4B my Ever) 


delightful a 559 to the Beholders, hen | put 


os Ped which Paini 
ke wichin, at pot ſhall LN 
it yot w og the Wally Obie 


Ek RT —_—_ me: mvex 
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$4 5 52 1144 {Ip Fi hy 
Tn 4 Þ by | untothe hol . a: 
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k lo thai ns 
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| 1 ſcen upon the Paper, or white Cloth, accord- 
totheir ndtniralcolonits, yex ttivre kvefy a 


E I "th 7 natural; apt the appearances wilf be bb 


mach the- mon beautiful and" Me, by how 
Bo fe hofe is lelfer, the day cie# c # ai the Sun 
ing. 

"It is elſtty to feothis Meiſe 16d WT 
Repteſenratiotr of the Heavet , {itexrnixe 2 
Clonds in che Horizon, uporr Oy a 
themotion'of Birds in CD t Meer 2nd 6othi 
Creatures upotr the Ground, with the rib 
of Plants, Tops of Trees; My (ch like*; 
every thing will be (cen within, even to the by 
but inverſed : - Notwithſtanding, chis- 

Paint will ſo naturally repreſent ic (elf in ſuch a 


lively Perſpective, ;that hezdly the moſt acurate 7 


Painter can reb16{tht thi like.” 
Now the reaſon po == 
why theImages\anc - A 
ff Objects without arc: 45 
'F inverfed ,; is becauſe © \Ff 
_Þ the Species do-mnters. ; 
| &&: one another-in :-.;3 


ie "ba hole; ſb that thei. ; 


x cies of the feet al- ; ® 

4- b&andcholcol the \- 

head deſcend... 

"3s here! note; that they may be aa, "PRs 
ttwomannerof ways: Firſt, with: a: Con»: 
ve Ghafs: fecondly; byhelp:of another Convers 
3, diſpoſce ot-placed berween the Papor and» 
wether GlaGsy/ as may: be feew hore'by cho'Fis 


B 4 Naw 


IS: 
PP,” +5 


I Chron ey 1 bh. 
pn Painting and np that. F - 
Experiment em nw" ons excellently help .chem in th 


live Qive-wile, as Tor * the 
ivory cr ps &c. and for Philoſophers, In i fies 


Tos the hollow of Eye is taken as ra C 
Chamber, the B; of the Apple of the Eye, ra 


the holc of the he Cryſtaline humous 
at the {mall of Cie Kar TL bottom of bs 
bs: for the Wall or Leaf WES L 


Ed He Spec Jt ed gb ; ds arcane e- 


it npont Tf For the þe- 


ug Goth ONEg ſelf not onely in, 
1d, Fs £2 in: infinite boles, even 
phere 5 or at Jeaft anto « Hemi-!Y --, 
( imtellefius « « freeMedium) if the Beamt, To t 
or Refleltions be not interpoſe poſed, aud by bew mach 5 eff -- 
hole is made leſs, to give pa ogy to Beets, iſ. 
much the more lively are the Images formed, | | 


A 


+ |- In Convexor Concave Glaſſes, bow mh hy 1 yr S 
F diftrepertionsble to the Bye, ont: 1, 


pe. rowenegalpbondy.a 
of the Image cemes near to the hon m— thoſe os 
—_ are better proportioned than tboſe which ay | 


B 3 | 
> 
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"4 hs 
ol v5 
- EIN 
y + Ip : ] 


of 4 rat 


bingy without in @ perfel? inverſed Per« 
b draren by the Pencil of ſome Artifi« 
tarts the Paper upſide-down, and it will 


"_ 


on | 
' Þ 2 Concave Glafs,and let that Glals xefletwottaPu- 
1] 27>. or ſome white thing- Z Ga nad 
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PROBLEM IL. - 


To tel bow much weighs the blow of ones fiſt, of s 
i... Mallet, Hatchet, or ſuch like, or reſting winbout gf i 


M4 . 


(Y ving the blow. 


be Qealige in his 331 exercife againſt Carday,: re- 

ab © 2. latcs.that the Mathematicians of Maximilian 

37, | the Emperour, did propoſe upon a day this Qie- = 
than) Þ flion, and promiſed togive the reſolution 3 uot- 

| withſtanding Scaliger delivered it not , 'and con- 

-- | ceive it to be thus : Take a Balance, and = oy 

'S } 5 
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Fif,:the Mallee; or Hatchet reft upon'the- 'Y. | 
ox upon the Bean of the Ballance, and pat int6 


the other Scale'ag-much | kf as may Touneers 
poiſe ic, then or laying 'more-weight 
Inta the Scale; 'and firiking upon the othet end;. 


Foumay {ce how'much one blow. heavier thas- 
* anather, and fo conſequently how much it may. 
lira Aviftatle Gicth, The motion ry | 
ELIE 
be more 4 3'Y ere 
Ss a fore in effect, 
| of | oy mop # thous 
Sy, far $, Or a 
ou ns oth '" Pound 
en Fa Y w upon 2 ftone, 
| Day, though Ie were. 
preſſed” 
| | "by down by way of a: 
| | Vice, by Levers ,/ os 
ather Mechanick Engine, it would be nothing to 
the rigor and violence. of a blow. _ . 
Ts it not evident that the edge of 4 Knife laid 
ypon Butter, and a Hatchet upon a Leaf of Pa- 
hs ſtriking makes no impreſſion, or at, 
ka enters not ? - But ſtriking ”_ the Wood a © 
little, you may preſently ſec what effe& ithath z* 
which is from the Quickneſs of the Moti on, 
which breaks and enters bout refiftance, if it”; 
| beextream quick; as experience ſhews us in the' 
* blows of Arrows, of Cannons, oepo mia.” 
_nd ſi uch-like, © 


4 2413 "hls PW 


| Gathaatia. arti? 


| Eximination 


fs, P Problem » War ; extaied from Sctlger, 
" Fho bad ſon rom Arifiatles: hut ſmewbis\.re- 
PO, come mpil and the Jrogb If whe Effedt be 
ſays +" dony s onely in” the violence of the Motion > 
then would:it pon that a lindy light Hammer np 
On a | pr 7 M0999 lp þ> al tur Wi 

wits er blow they s 
greet Sledge) a ft 3; thi jv ng and con 
rary to Experience, Therefaze/it couſilts n#:29tally 
in the Mntjou If if two: ſexerdl, Hammntti.c the 
gle being.twent thas.the ozþini ſhhnuld 
move.nith like "Opickneſe, Ji gt: wanld be rtich 
dfferent : then ſom okin elſe to be confider- 
[ " por dhe which Scaliger underſtood 
tr : "for if 0 Log roy as ked- bim what is the 
Fe a In a Window to a place 
we FL my Fr e 4s if tn. fell far- 


= | ther down ;, ls a eq mx Piece, 
? 


7 be Mark near aFtikna, will tot make 
& « frog te Mor #rther offeBut 


a that $ca ger and Caxdanus-whohan- 
oo a, would wot be. sf troubled $050 
ſh SI [20s [13174 60! 1 

|| to. 11: Y/ 19 UBT, 
(334 77 . nh w " MF} Iii 1131 La: IG-, 4 ts _ 


PRO- 


PROBLEM: $2 


How wbreck Staff which is laid upon 30 Glaſſer the] 
.* folll of Water,- without. breaking the Glaſſes, of] a5in 
. Pilling the Warer ; Rr Oy or Strawi, | Mech 
without breakjug of thews. 


Fs » place the Glaſſes which a are Mo v Water 
upon two JoynitStools, or ſuch like, the one 
—_—_— a5 theother from the ground, and diſtant 
another | op or three foot, then}. 
whbcorke ends of the 5 abr. the Anne» of the || -- 

' twoGlaſſes, (o that they be done, | * 
'with all the force: you can; berg another Staff - 
PPh Seat? wh h is ppon the two Glaſſes in}. 
the middle 


\ wittour ea; batch." 
middle of f the Bon with] 


| — hand,  firi 
a Knife King pon 


#255 


wy _ Neowin ;this AQ. the two ends of theStaff in 

| breaking, ſlides away from the Glaſſes , upon 

: which they were placed 3 heyge it cometh that 

| the Glaſſes ate no wiſe endangfred,no more than 

laſſer } the Knee upon which-z: 3s broken,foraſmuch 

s, or aSin breaking it prefſeth not 22s Ariſtotle i in his 
"an, | Mechanick Dreſtions obſerveth.. _- 


{he} Examination? 


es in 

nd jt ,# were BP” bere to note, that this hd] ma 

hog F: experimented, fit, withons. Glafſes re 
we. jk ans Fol nf he nr ES 
; nei wilopnis bow, or or depart fromite 

may = that either direfily, or obliquely : But wh Y; 
two _ lege that one Staff ſtriking another, (which 
"i ted Gl two Glaſſes) will be broken without 


i, is 4 wu a difficulty torhe 


p 
hae 2 + 

p” 

"Is 7 4 


pbutrepdrrt—n——zy 7 Wy” udanth—as 
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4 fals Geographic PR Fr Ce Cipdatd F 
*1'Plyp rs Prince, or Greas Perfonage | 


= 1s uſual amongſt Great _ ſohave fair Geo-. 53G 
apbical Maps, large Cards, an reat Glober,; | 
ed re. a, as art Once have a view of | fo 
| .any place of the World, and fo furniſh them-:I} J: F 
3 ſelves with a general knowledge not onely of Þ} ; 
2 their own Kingdoms Form, Situation, Longi-. lxe: 
4 tude, Latitude, #4; bur of all other places in the i} ; 
Whole Univerſe, with their Magnitudes, Poſi-: FF 


, tions, Climates and Diſtances. . like 1 
Now Icſtecm that it is not utiworthy for th call 
Maditationsof a-Prince; #rcarties with i wy 
many Profitable and+Plecafant rentirients : 


ſuchaCard'or Map bythe Adviee#ndDire&ion' 
| ef an; able Machematician: were Geographically' 
defenbed ina Garden-plot form, pt trr fome 0-"/ 
ther convenicnt place; and inſtead of which res 
nezal-deſcriprion might particularly and' ar Fo 
ally-beprefigured - his whole Kingdoms and 
minions;” the Moatreains and* Fil how bo 
like ſmall Hillocks with Turfs of Earth, t oil 
leys ſomewhat concave, which will be more. 
agrecablc and pleaſing to the Eye, than the De-+ 
Ecptian in plain Maps and Cards, within which | 
may be ted the Towns, Villages, Caſtles, es oe 


> | Ja 


* 


# 


| ove _— Ed in; (mall- green 'Moſſie 
ks, ,0r ping: Ears, infill gre to the Blat» 
form, the F, and Woods repreſentcd accor- 
4 dipg to their formand capacity, with Herbs and 

Þ Stoubs, the great Rivers, Lakes, and Ponds, co 
p Orc te theraſelves agcording, 2o:theircourle from 
; artificial Fountain mag: che Garden to 
I pals throu ugh Channels; then may there be com- 
poſed Walks of Pleaſure, Aſcents,Places of Re- 
# po, adorned withall variety of delightful Herbs 
. Laxy Flowers, both to pleaſe the Eye and ocher 
w of I. F2ſes- A Garden, thus accommodated, ſhall far 
em. | &#xcd that. of my Lord of Verulams, ſpecitied i in 


| Ks Edays3 chat being only for delight and plea» 

ngi- 1 fure, this may. have a the pro \oi T ſchae. and 
Þ bealfo of fingular uſe ; by w ich a Prince | 

J in littletime perſonally viſit his whole Kingdom, 

"& and in ſhort time know it diſtinQly : and f in 

Fe "Fl like manner may any particular man Geographi- 

Ny 1 ally prefigure} his own Poſſcſhop or Heritage. 
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.d three a Knives, or like Bodies, poet be 
ang in the Air, withqut bes 
"pores yu Fry but by fee: OP $) 


it Hes the fix $24, raiſe. up.in the X 
FF. 5006 Fo Poon Ct ET wn 

B a yio 1avgle wiſc pla 
Dd $ IEF, in ſuch! Ew it way 
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; 3G AB: a ret ug CD. I fay 
cle Sta ſo diſpoled apon CD wm 
CBE ig made theitronger, by how much he} 
nes t mprefſed down, if the Staves break not} ove 
"= IH 8 Or ſever thicmſclves] dea: 
form : ſo that al: rig 
| ways the Center 6 of t 
| gravity be in © the 
' Center of the Tri-f ': 7 
angle : for AB this 


= ſupported by EF, 
and EF is held 
 byed, aid CD's kipt up from falling by ay 


'e one of: theſe Staves cannot fl, and lo 
uerice none. 


js PO 


Red Me . . 0-4, 4 J- 


"PROBLEM VIE 


ord poſe as many men, or other things, in ſuch 
that rejefling or caſting away the 6,9, 19 

99 ante 4 certain number, thete ſhall remaig 
thoſe which you would baves i 


CO *amaity he poſi tion isdeliviſed in i Ws 
wiſe : FETs <A ing 
© mice rs an Cxtr can bang, > 

_ ſen, the Pilot of the Ship | I «cell; wy C 


, 3s kl or ens 7 "RO" Ie 4 ” I 3. " _ oh "» 9 Cobbs 8 ” Ry OY PRE "—_ 
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that | conſent ro put theraſelves iri rank, counting by 
tpace 4 nine and nine, the ninth Perſon ſhould always be 


« notyF over-board : Now the Pilot being a Chriſtian en- 


[elves] deavourcd to ſave the Chriſtians 3 how ought he 


gulat$ therefore to diſpoſe the Chriſtians, that the Lot 
iS might fall always upon the Turks, aud thatnone 
+ - of the Chriſtians be in the ninth place? * 

' Tri-F ' © The reſolution is ordinarily comprehended iti 

B BY this Verſe: 

7 alas = 

- . Populeam virgam mater regina ferebat- 


nd of For having reſpe& unto the Vowels, making 
- | & one, e two, # three, » four, and « five: o the 
"Þ firſt Vowel in the firſt Word ſheweth _ that 
—Þ there muſt be placed four Chriſtians 3 the nexe 
' Vowel «, ſignifteth that next upto the four Chri- 
-F ftians tmnuſt be placed tive Turks; and fo to place 
'F both Chriſtians and Turks according to . the 
| ſuch quantity and value of the Vowels in the Words 
9, 10F of the Verſe, until they be all placed : for then 
ney counting from the firſt Chriſtian that was 
placed, unfzthe ninth, the Tot will fall upon 
- | # Turk, and fo proceed. And here may be 
a (ny -furcher noted, . That this Problem is not to be 
V -Iimited, ſeeing it extends to any numbef and 
g th order whatſoever, and may many ways be 
Mary uſeful for Captains, Magiſtrates, or othe 
10088 which have divers perſons to punifh, and would 
nowF-=Saftiſe chiefly the unrulieſ of them, in taking 
FBE=the 10, 20, Or x00 perfori, &r. as we rtad'w 
"7. L5a-_ C 
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commonly practiſed amongſt the ancient 0 | 
man) ; theiefore to apply a general Rulle in coun; 
eng the tlyrd, 4:9, 10, &c. amonght 30, 40,50. Þ the t 


perſons, aud-more or lefs ; this is to. be obſer-"F} him 
ved, . take as many Unites as there are Perſons, } pnex 
3nd diſpoſe them. in order bn Bk As for Þ fwac 
example, Let 24 men be propoſed to-have come | 
mitted Tome outrage, 6 of them eſpecially are | — 
found acceſſary 3 and let it be agreed that count- 
ing.by 8 and 8, the eighth man ſhould be always 
puniſhed. Take therefore firſt 24 units, or up- 
on a piece of Paper write down 24 cyphers, and | Thye 
account from the beginning to the eighth, which Fa 
cighth mark, and fo continue counting, always 
maxking the eighth, until you have markt 6, by B © _ 
which you may cafily perceive how to place thoſe if 
Gx:men that are to be puniſhed, and ſo of athers, F ;2q 
- It is ſuppoſed that, Foſephus the Author of the Þ 40. 
Fewiſh Hiſtory eſcaped the danger of death by per(c 
help of this Problem : For a worthy Author of Bdm 
belick reports in his eighth Chapter of the third F gy 
Rook'of the deſtruQtion of Fernſalem, that the afoxe 
Town of Fotapatabeing taken by main force by &Þ q ,' 
Veſpatian, Foſepbus being Governour of that IN (1 3. 
own, accompanied with a Trogp of fourt N 
Souldiers, hid- themſelves in a CA, in whic mur1 
they reſolved rather to famiſh, than to fall ins Þ (6; 


» 4 


to the hands of Vepatiay : and witha bloudy ref cy. 
ſolution in that great diſtreſs would have butchers | 63 
&d oneanothertor ſuſtenance, had not Foſephus: Y in, 


perſwaded them to die by lot ahd order, upan'Þ ; 


WG 


which it ſhould fall: Now ſecing that Fojapbus: "77.99 


* © 


did ſave himſelf by this Art, it is thought ti: z 5 ue 
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Re: | his Induſtry was exerciſed by the help of this 
n> | Problem, fo that of the go perſons which he had, 
0. f che third was always killed. Now by putting 
lc himſelf in the 16 or 31 place; he was faved, and 
ons, | onewith him, which he might kill, or cafily per= 
| fade to yield unto the Romans: , 


— 
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ways ___ PROBLEM VIII 


and Þ Three Things and three Perſons propeſed, to find 
| which of thent bath either of theſe three Things. 
> Df T. Etthethree things be a Rzxg, apiece of Gold; 
008 C- and a piece of Silver, orany othes ſuchlike, 
hers, and let them be known privately to your ſelf by 
| the thelechree Vowels, 2, e, 4, or let there be three 
a by perſons that have different names, as Ambroſe 

Bdmond, and Fobn', which privately you may 
* | nate or account to your felt once known by the 
; the aforeſaid Vowels, which fignifiefor the firſt Vow- 
© bY Y d 1, for thefecond Vowel 2, for the third Vow: 


urty F Now if the faid three perſons ſhould by the 
ho. mutnal confent of each other privately change 
| wh their names, ,it is moſt facil by the courſe and ex- 


Ellency of Numbers, diſtin&ly to declare each 
-NCT7 I Obes name (o interchanged : Or if thyee perſons 
ioprivate, the one ſhould take a Rivg, the other 

1 apiece of Gold, and the third fhoull take a piece 


PER of Silotr 5 it iscakic to find which hath the Gold, 
" HeSilver, or the Ring, and it is thus done. 
| C z Taks 
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20 MBathematical Reereation: 
Take 300or.40. Counters: (of which'there 'is 
but 24 neceflary) that ſo: you may conceal the, 
way the better, and lay therm-down before the: 
parties, and as they fit 'or ſtand = to the firſt || feco1 
Counter, which,ſfignifieth a, the firſt Vowel; Þ arid 
tothe ſecond 2 Counters, which repreſents e, the Þ| the 1 
cond Vowel 3 and to the third 3 Counters, |: or 3 
which ſtand for i the third Vowel : then leaving | 
the other Counters upon the Table, retire apart, | the r 
and bid him which hath the Ring take as many I] iſe, 
Counters as you gave him, and he that hath the - 
Gold, for every one that you-gave him, let him —— 
take 2, and he that hath che Silver for every one} [| , 
that yougave him, let him take 4: This bei alk 
done, conſider to whom you gave one Counter, 
to whom two, and to. whom-three 3 and markÞ | 1]: 
what number of Counters you had at the firſty 
for there are neceſſarily but 24, as was (aid be: fl j- | 
fore, the ſurpluſs you may privately rejeR. And | 2 | - 
then there will be left cither 1,2,3, 5,6, or 5, 


and no other number can remain 3 whichif chere 
be, then they have failed in taking according t6 [2 
the directions delivered : but if cither of t {4 
numbers do remain, the reſolution will be difcos 

vered by one of theſe ſix words following, which Þ ©. 
Ought to be had in, memory, vis. 'UT 


Salve, certa, anuima, ſemita, vita, 
Is -p 3» Go Ge + 


As ſuppoſe 5 did remain, the word belong in | 
unto it is ſemits, the Vowels inthe firldt 70-SF | 


4% - 


Hhbles are eand i, which ſheweth according to 
"the che former DireQtions, that to whom you gave 
& the] 2 Counters, he hath the Ring, ( ſeeing it is the, 
* fir ſecond Vowel repreſented by two, as before) 
wel; f and .co whom you gave the 3 Counters, he hath 
e, the the Gold : for that # repreſents the third Vowel, 
ters, F or 3 in the former Direcion, and to whom you 
wing F e2ave one Counter, he hath the Silver 3 and {o'of 
part, Þ the reſt, The variety of changes in which exer- 
nany'F ciſe, is laid open in the Table following, ' 


him — IT —— 

one |S T |;E[S{.T N| a by —_ 
cing £=|=|=|= = 6: aati gt) 
«117.1711 ATR 
mark} {1]2| e|5|2 / | 
firls [13151131] © © \7YY 
*% IEHONC Pa. | 
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.) This feat may be alſo done without the for- 
mer words, by help of the Cucle A: for ha- 
ving divided the Circle into fix parts, write 1 
within and one. without, two within and five 
'F wichout, &c- thefirſt x, 2, 3, whichare within 
*J with the Numbers -over them, belongs to the 
vngy wpper ſemicircle. 3 the other | Numbers both 
yel within and without, to the under (emicircle;; 

: *+ © & 3 now 


Bathematfical Recreation? 21 | 


22 Mathematical Recreation, 
now if in the a&ion there remaineth ſuch a pin 
number which may be found in the upper ſemi« f} 7, 
circle without, then that which is oppolite with» pot 
in ſhews the firſt, the next is the ſecond, &. as if | (1... 
5 remain, it ſhews to whom hegave 2, he hath | þ 4 
the Ringz to whom you gave 3, he hath the f yu. 
Gold, ee. But if the remainder be in theunder 
ſemicircle, that which is oppoſite to it is the firſt, the 
the next backwards towards the right hand is the Þ 1. 
ſecond ; as if 3 remains, towhom you gave 1 le iſ 4. 
hath the Ring,he that had 3 hc had the Gold, &«, iſ 5.0 


BF us! 

as W 
PROBLEM Ix. >. 

How topart 6 Feſl which s full of Wine, comaining | ,v, 


' eight Pits, into two equal parts, by two otbe 
Veſſels which contain as much as tbe greater Veſſel; thae 
& the one being 5 Pints, and the other 3 Pines. ff ; 


By the three Veſſels be repreſented by A B C, & 
A bcing full, the other twobeing empty; FM 
firſt, pour out Ainto B until ic befull, ſo there ,e0 
will bein B 5 pints, and in Abut 3 pints : then mip! 
pour out of B ints C until it be full : 'fo in C 
ſhall be 3 pints, in B2 pints, and in A 3 pints or 5 
then pour the Wine which is in C into A, ſo infÞl gq'/ 
A will bes pints, in B 2 pints, and in C —_— G 
then pour out the Wine which & im B into «< 
 potC\foin C there'is now 2 pines, in'B nothing; 
and in A 6 pints. . Laftly, pourout of A into 
untill it be full, fo there will be now in ah 
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4 Ca = J a > x4 
LT Re w "ID 


£54 4 
Ve IM 


Watherntitital Recveation-— 27 


os 2 pint, in B 5 pints, and in C 2 pints. But it is 
emi- | 


* | now cvident, that iffrom B yon pour in unto'the 
withe I pot C until it befull, bes 
«GR Y there will remain in 
hath FB 4 pints, andif that 
h the Þ which _ C, eo 3 
ints be poured into | 
-firll, | veſſel A, which 
is tho before had 1 pint, 
: 1 le F there ſhall be in the 
I, Of veffel A but half of | 
its liquor that was in it at the firſt, viz. 4 pints, 
as was required. Otherwiſe pour out of A in:o 
C until it be full, which pour into B, then pour 
out of A into Cagamuntil it be full, ſothereis 
. » | ftowin A only2 pints, inB3, andinC3, then. 
"ny pour from C into B until it be fall, ſo in C there 
a 15 now bat 1 pint, 5 in B, and $in A : pour all 
eſſel; that isin B mto A, then pour the Wine which is 
inC into B, ſo there is in C nothing, in B onely 
I pint, and in A.7 pints: Laſtly, oc of A kiltthe 
C, (othere will remain in A 4 pints, or be 
Pot talk full: then if the liquor in be poured 
mto B, it will be the othep half. In like manner 
might be taken the half of a Veffel which contains 
12 pints, by having but the meaſares 5 and 7, 
or5 and $. Now ſuch others might he propo- 
fed, but we omit many, im oneand time na- 
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PROBLEM X. 


To _ 4 Stick"ftaud pon the tip of ones Finger 
without: falling,  » es f 


Jes the edges of two Knives, or ſuch like, | 
of equal poiſe, at the end of the Stick, lean« | 7% * 
ing out ſomewhat from the Stick, ſo that they | Jeti 
may. countexpoiſe one another z the Stick being | 27" 
ſharp at the end, and held upon the top of the | 5s 
Finger, will there reſt without ſupporting : if it | ©": 
fall, it muſt fall together, and that perpen; Þ 7 
= L—— —-:, dicular, or plumb. ber 

FR \.- ) wiſe, or it muſtfallſ8 thi 
fide-wiſe, or before | 

| oneanother 3 jn theſl 
firſt manner it can-l ?*4 

; Not,for the Centre of | 7% 


"W_— | Gravity is ſupported 
gm, by the top of tf K 
Fr -—- Finger: and ſeei ab 


hat each part by the Knives is counterpoiſed, nl 
ad oils therefore it can fall no 7. . thy 
' Inlike manner may great Pieces of Timber, as} 7 
Joiſts, bc lorce, if unto one of the Endy Jee 
be applied convenient proportional Counterpoie | ÞF* 
ſes 3 yea a Lance or Pike may ftand perpendicu-Þ 
lar in the Air, upon'the top of ones Finger : or 
placed inthe midſi of aCgurt,by help of his Cenefh ; .. 
tre of Gravity, | EW 
Pe ws Exzamſ-] - 


v5,h Gl 
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Examination: 


His Propoſition ſeems doubtful x for to imagine 
 abſalmely, that a Pike; or ſuch-like, armed 
like, | with :90 Knives, or other things, ſhall fland upright 
Jean. BY #1 the air, and ſo remain, without any other ſupport, 
they | ſecivg that all the parts have an infinite difference of 
ing | fropenſity to fall; andit is without queſtion that a 
f the | Staff cannot be ſo accommodated. pou bis Centre of 
if t | Gravity, but that it may incline to ſome one part, 
Pens without ſome remedy to be applied, and ſuch gs is 
imb. | here ſpecified in the Problem will uot warrant the 
| fall #hing, . nor keep it from falling; and if mare Kyives 
efore fl Soreld be placed about 3t , it ſhould cauſe it to fall ; 
more ſwiftly, foraſmucb as the ſuperiour part ( by :. 
reaſon of” the Centrical Motion ) is made more ponde- | 
rows, and therefore leſs in reſt. .. 5g 
To place therefore this Prop really , It# the two 

Knives, or that which is for cnrntgrpeif be longer 

always than the Staff, and ſo it will bang together as 4 

one body :, and it will appear admirable if youplace 
_ the Centre of Gravity near the fide of the top of the 

finger or point for it will then bang Horizontal, and 
Endg ſeem to bang gnely by a touch 3, yet more ſtrange, if 
rok you turn the poiit os top of the finger npſide-downs---. 

Icuts | | 
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PROBLEM XI. 


How s Milftone or ather Ponderofity may be ſupport- 
”i a Wo Needle, without hreaking "- 


the ſame. 


rizon, and the Centre of Gravity of the 
one be placed on the top of the Needle : -it is 
evident that the Stone cannot fall, | ore at 
It in £ a, or is counterpoyled in 
mn ; OS It cannot bow the 
cedle more on the onefide, then on the other ; 


L: a Needle be (ct perpendicular to the the 
t 


bowed, ifotherwiſe, then the parts of the Nec- 
dle mult penetrate and fink one with another ; 
the which is ablurd and impoſſible to Nature ; 


ments which are 
made upon Trench- 
er-Plates, or ſuch- 


make it moſt credi- 
ble ingreater Bodies. 


ally is to be noted, 
' that - the Need le 


the Needle will not thereforebe either brbken or © 
Puaorives ln ſhall be ag The Experi- 


' likelefſer thing, doth 


But Here cſpecis * 


a-#5A to be uniform in matter and figure, and ' 
thatit be erected perpendicular to the Horizon 3} 
- mori that the Centre of Gravity be _— 3 


, 2 rotors. bs 3% bon : O07 IL Gs Rent : Fo " "EIA %» ed SOEDEN as. . _ 
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"on the point of 


PROBLEM NIL. 


To nts three Knives hang ————— 
of a-Needte. 


It the res Knives ty fomofa Balanen, and 
holding a Needle in your hand, place the 
back of that Knife. 
which lies crols-wil 
to the other tw 


Needle, as the how f 
here (heweth you 3! * 
forthen in. blowing © * + ©] 
Gftly upon+ them, —+ 
they will eaſrly carn 


and move upon the point of the Needle with, 
put falling. 


hs GET LICO 


PROBLEM xIIL 


6 find the neigh, 4 how: Zn is exhaled of AY 


Et it be ſuppoſed that a great heap of Fa- 
gots, or 2 load of Straw wei 500 
nm, it is evident that this 
will be all inverted into gy” 
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aſhes ; now it- ſeems that the ſmoak weighs no- 
thing, ſeeing it is of a thin ſubſtance now dilated 
in the Air, notwithſtanding if it were gathered BD mul 
and reduced into thethickeſt that it was at firſt, it Þ at ] 
would be ſenſibly weighty : weigh therefore the £| this 
alkes which admit '50 pound : Now-ſeeing that | and 
the reſt of the matter is not loſt, but js exhaled FY- fror 
into ſmozk, it muſt neceſſarily be, that the reſt of © het 
the: weight (to wit, 450 pound) muſt be the £Þ at 


weight of the ſmoak required. 0 . tob 
; FF cou 
er. nr cou 


E "OY, BK acc 
ramination, : exa' 


Ow although ;+ be thus delivered, yet bere may | tho 
N be an, @ Ponderofity in bis own Me- | oc 
dinm is not weighty : for things are ſaid to be weigh». | a) 
ey, when they are ont of their place or medium, and © 3nd 


the; difference of ſuch Gravity , is according to the : 
Motion :' the ſmoak, therefore certainly is light, being © ned 


3n its true medium (the Air ) if it ſhould chang: bs | *he 
Medium, then would we change onr diſcourſe. 


{ 

: ——J9 
PROBLEM XIV. wi 

Meny things being diſpoſedcireutar, (or otherwiſe) 


#0 find which of them any one thigh Kone 


Cuepoſ that having ranked 10 things, as ABY. 
LY CDEFGHIK, Circular, as/(the Figure 1 = 
heweth) and that one had touched or thought FF. ---* 


upon G, which is the 7 : ask the party at_what 


letter he would begin toaccount (for account he 


red muſt,otherwile it cannot be done) which ſuppoſe 
t,it | at E, which is the 5 place, then'add ſecretly to 
the || this 5, 10, (which is the number of the Fan 
that | andiit makes 15, bid him account 15 backward - 
led F- from E, beginning his account with that number 
t of be thought upon,  .—--__——: : 
the | at E he ſhallaccount A 
tobimlelft 7, at Dac- - 
1 count 8, at C ac- 
— Þ| counts, &#% -Sothe 
account of 'x5 will 
exaQly fall upon G, 
= fung or yrper | 
| thought upon' ; an Pi BE Mn”; 
wt fs of” others : but to conceal it. the: more, you 
oh. may will the party from E to account 25,350 
and Y andit will be the fame. | 2 
the There are ſome that uſe this play at Cards, tur- 
ring | ned upſide-down,. as the ten ſimple Cards, with 
bs | the King and Queen, the King ſtanding for12,and 
the Queen for 11 : and ſo knowing the ſitu; io 
the Cards, and thinking a certain rel e 
be: ay, .caufe the party tg.account Frm what Crd 
 hepleaſeth 3 with this Proviſo, that when You 
| lee where he intends to account, ſet 12 to that 
73. tiumber; ſo. in-countingas before, the end'of the 


account ſhallfalt upon the Card'which ſhall - 


PRO» 


#& a>? 


- PROBLEM © © Wy 
| p< 
ew to fee Mon s Gate, wg feat gen a pluce 


Ar a nqery 5 of this, reſis in tl ports 
artificial difpoſure of four Platcs.of Iron; &} wllel 
twoat the higher engh, and twoat the lower end | 
of the Gate: ſo that one ſide may mo t upon Þ the 1 
the Hooks or Hinges of the P pls, Joy and by 7 a thi 
other end may be made faſt to th Guts and a 
moving tpon theſe Hinges, the Gate, will open | whic 
__ one fide with the e orclafd Plates or Houks If vier 
Iron : andy bra of he PPP R AY © hang 


open upont the oth 


inppens x 


© lp anothes Staff or - Fw? 
IT the Staff C E, which may rea from d he” 66 


j 


oma as the ACK. 

| bottom of the Pail unto the formep 
perpendicular wiſe, which ſuppoſe F G.; then 
\ | ſhall po Pail of Water hang I 404 lng: ; for 
Fificfall, couffll © _— 


"— DIR 


> 


Tis perpendicularly, or /., ,- 
s ax | plumb - wiſe 3 and -. + 

| Þ that cannot be,ſeeing 

[ F the Staff CE ſup- 

1 the ports it, it being pa- 

= xallel to the Horin 

£nd Y 200.and ſuſtained by. 
pon MOOR -1 : anditis 

74 bo edringble, that if TheST Ck ves 

d fa e from the Table, and chat end of the Sta 


auks 5. chan the ocher, it would be confined = 
will Og Re mRe | i 
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 Ergmination!. 


' be. Ow without ſome Experience of this Problem, 
A N "man would ah wr eitÞer a x rrw 
or impoſſibility; aþerefare it is 4 thy; vey Touchſtone 
of Knowledge in any nun gg zo diſcourſe firſt if 4 
ok be poſſible in; Nature, and then. uf it can 
bt to Experience, and under Sentce, without | ee- 
r ot _ Attbe firſt, this Propoſition ſeems #0 be 


wah N bein 
kt, a ie fred 
act: for the Herigantal Line to the edge of 


C -— by F-'5 "Ye 
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ohe Table, #uhb ClntVe of Moniens add ſic #l c 


the Cenery of Gravity, which wet Trey *" 
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PROBLEM xvIL 


'Of adecaf Bewle to ple withal. | 3 Wo 


onelide of the Bowl, ad calf 


cad thercin,' and/then make ol | 


Eh hole Goſs, that the pom Ob deceit be” not. 


x will have-pleaſure to fee that not* 
ie Bowl js caft y tothe play, 


how it will turn'away fide-wiſc?" for that on that: 


— partof the Bowl which'is heavier apon the: ons: 
ide than the other, it never wilt-go* truly right; 
- if artificially it be not corre&ed 3 which will has 
zard the Game to thoſe -which know it not : Ao | 
ifit be known that che GG fide in rolling be als 


wa s under or Va : 
tz if Hz the ms carry, _ 
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Bu him add to hs number chought (s as admit 
15) half of it, if it .may be, if not, the 
greateſt half,\ that exceeds the'dther but by an _ 
{vs which 58 ; 3 and it makes 23. Secondly, 
{& finito this 23 add the half of it; jt'ir may, \be,' 
'Y hor, the greateſt half, viz 12, tk 53. 10 
n time, note that if the number 
> cannot be halfed at the firſt titne; as 
ot, then for it Keep three, in' "the men 
at the ſecond tine it will noc typing 
ved, reſerve two in metmory:, 'but if 2t/E 
fiines 1 it _ = be equally halved, 2a : 
You toget ex xelerye five. in memory: this dong 
kim from the aſt ſum,” vig. 35; to 
t the double of the number th(vght, vi2;'29, 
"ya will him to take the af ot that, if 
"oy if not, rejo@&'r; ard chenrake"che half of 
— Yom which keep our 'memory 3: then, 
Kill bim to take the got henld if he can, if 
R; fake one from it, which reſerve i in your me- 
D mory; 


| gnchonatin Kenton 


Wo 1 Sewing 


th et} rd 5,0fs wat add unto be on Kal | n 
| o DN 65 hit you reſerved in memory : So there} 
being 5 remaining in this Propoſition, _ way | 2 
'2 hatengs: for which laſt I account 4, bu 
cauſcit could not exadaly be halved nr ri} [3 
jeQing of x, I ad the and by make | } 
90 Eve which Gabe fat; and BY 5 
"20+ fark 3. an 
becauſe the. halk- could not be formerly ded, 
bes 15, the number —_— __ : 


It-- 
The fon of it | 
the ef the number-—: 


Thi natighs by 4» makes — « 
* Tee? Nees number Sale 
2 34h 


or Annher Example. 


| The number thought ——— 7. 
2s reateſt half —— ——————— wy 
mmm enn——— 
CES catek half of which is i———— az 
Gag it is g 
| The double of 79 is- —_——_—_— —— | 
hich taken from it reſts» ——— ——AL 
 Thelefſerhali 10; which halve io ——eo———— 
The halfof thisis 5, which makes E- 
- The half of this is 2, whichi or 4————7 10 
--The half of this is 1, with 10.and 11 is——231 
This 21 whichis the double pf the laſi bell 
Y with the remainder; being waltjplicd by 
, makes $4z from which take the or" 19 
id 4 and 23 reſts-- = 
Which was the numbes chought upon. 
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PROBLEM XX. 
he mahkg an gl ar gre and inflexible Body to poſe 


of divers mens wt ne 
and the other + ar Quad, 


od 0%} yet ſo that the "Iles 
aly * 


—His Problem is extracted from Geornerti- 
- Obſervations, and ſcems at the- fieft 
at obſcure ; pou "44 which may be ex- 
trated 


Js Haricar tron: 
tracted in this nature, will appear more difficult 
and admirable. - Now in all Geometrical Practi- 
ces, the leſſer or caſter Problems do always make 
wy to facilitate the greater: and' the aforcfail 
Problem is thus refolved. Take a Cone or round | 
Pyramide, and make a Circular hole in' ſome} xx, 
board; or other hard material, which may be. # 
&qualto'the Baſes of the Cone, and alſo a Tri f 
atigularhole, one of- whoſe ſides may be equal 
tothe Diameter of the Circle, and the other two, © :- 
fidesequal to the length of the Cone: Now it is-/ T 


—— ——— 


moſt evident, that this — eh > 


Conical or Pyratnidal , J = 
Body, will fill up the mm EF lict! 
Circular hole, and be- G <> 'Y will 
ng placed fide-wilſe, | | "the 
will; fill up the: Trian- hu " FF wil 


gular hole. - Moreover / / , unt« 


if you cauſe a'body to , and 


. be turned, which may wa BY 
be like to two Pyra- < | tc. 
mides conjoyned, then F 

(a Circular hole-be: © ke + —— Ons, 
made, whoſe Diameter is equall to the Diameter | wad 
of the Cones conjoyned, and a Quadrangular I der. 
hole, whole ſloping fides be equal to the length ©}. ther 
of each ſide of the Pyramide, and the breadth of © hav: 
the hole equal to the Diameter of the Circle, this 
conjoyned Pyramide ſhall exaCtly fill both the 
Circular hole, and alſo the Quadrangular hole. ” 
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df © PROBLEM. xXL. 
und | Wn hor wm 


ome x0w with one wniform Body , or ſuch-like , to fill 
f be three ſeveral boles : of which throne is round; the. 
Fr- other a juſt ſquare, aud the third an oval farms. | 


| - Apr Propoficion ſeems -more ſabti} than-the 
-- former, yet it may be praQtiſed two ways: 
For the firſt, take a Cylindrical Body, as great or 
BE will filla Circular hole, which is made <qual to 
w/the Baſis of it; 3f it be placed down right, and 
"Y will alſo fill a long Square, whoſe fides are equal 
unto the Diameter and length of the Cylinder, . 


and according, to FELL SET 3 


; | Pergeus, Archimiedezy | 


Þ little as you pleaſe : Now it is evident that it 


&c. in their Gytmo 
| drical Demonſtrati- | 
. ons, a true Oval. is | 
eter | wade when a-Cylin- | 
ular Y der is cut ſflope-wile, 
ech N. therefore if the Oval |. # 
have breadth equal. | 

unto the Diameter of | 
the Baſis of the Cy- | 
linder, and © any 

wy wherever : 

the Cylinder being put into his own Oval hole; 
hall alſo cxaQly file. | 
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KY  @athomaticht Kervation; . 
The way is thus: Make a circular hole. 
in ſome , and alſo a (quare hole, the ſide of 
which 9 may be equal to the Diameter of 
the Circle : and laſt 0 , make a hole Oval-wile, 
whoſe breadth may be equal unto the Diagonal |} 
of the Square; then Jet a Cylindrical Body bge.: eg 
made, whoſe Baſis ma abs equal unto the Cixcle, Þ} ©? f 
and the to the ſame : Now be. || _ * 
' Ingplaced — right, ſhall fall in the Circle, 
and flat-wiſe will fit the c hole, and being! 4 L 
placed wa. Pak will fill the Oral. | : 
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Eramination. "Y that! 

TEEN JF dido 

ill take z 

y *: mop na oper the loft 810 Problems fer Jy -odd 

ther, that if a Cone be cat Ecliptick-wiſe, it. vide 

may poſe through a pn Triangle, through many | "pou 
Scales Triang/er, , gr i 


there be pom 4.97 yer is it wil poſi through 
be fron nl flrthe EleflobtewOlvele _ 
further, if 6 ſolid Colume be cut Ecliptick:- wiſe, is | 96. 
may fill s Circle, s Square, divers Paralelogrami, | 
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PROBLEM xXIL._ 


q Th find 4 number thinght apon, after "another man» 
" ner than what is formerly delivered. | | 


ing'Y Pp him that he nudciply the. number thought 
x upon, by what number he plealeth; then 
| bid him divide that product by any other number, 
F and then multiply that Quotient by ſome other 
-Y tumber ; and that produQ again divide by ſome 
JF other, and ſo as often as he will ;; and here note, 
"FI that he declare or tell you by what number he 
ff did multiply anddivide. Now in the ſame time 
-Ff fake a number at pleaſure, and ſceretly multiply 
F and divide as often as he did : then bid him di- 
FN vide che laſt number by that which he thoughe 
i upon. In fike manner do yours privately, then 
"F vill che Quacient of your Diviſox be the lame 
with his, a thing which ems admirable to thole 
which are ignorant of the cauſe. Now to have 
the number thought upon without ſecming to 
know the laſt Quotient, hid him add the number. 
thought: upon to. it, and ask him how auch it 
makes ;- then ſubtra& your Quoticat from it, 
"there. will remain-/ the number thought upon. 
For 'Example ':. Suppoſe that the number 
Þ thoughe upon were 5, multiply it by 4, makes 
MN 26 3 this divided þy a, the Quotient makes 109, 
- 3 which multiplied by 6, As 60, and a 
þ ” 4 
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by 4, makes 15, in the ſame time admit you 
think upon.q, which multiplied by 4, makes 16, F and 
this divided by 2, makes 8, which multiplied by trac 
6 makes 48, and. divided by 4.makes 12 3 then rema 
divide 15 by the number thought, which was 5, | upor 
the Quotient is.3.3 diyide alſo 12 by the n= knoy 
you took, vig. 4; the 7 yarn alſo 3, as wa] and! 
declared 3 therefore if the Quotient 3 be added F even 
unto the number thought, viz. 5, it makes 83 thep 
which being known, the number thought apog cede 


1s alſo known:; - | Þ ſecor 
IT, 4 -\vF then 
—_— that 

DELT7 TY place 
'PROBLEM XXIlL "N 28; 


To find out many numbers that (indry perſour, of | vpor 
* one man, hath thought upon. of | 


F the multitude of numbers thought upon be 

- odd, as three numbers, five numbers, ſeven, 
&c. As for example : Let 5 numbers thought up” 
on be theſe, 2,3,4 5,6; bid him declare theÞ : 
fam of the firſt and ſecond, which will be 5/the | How 
fecond and third, which makes 7, the third and + b, 
fourth, which makes 9, the fourth and fifth, } 
which makes 11, 'and fo always adding the two 
next together, ask him how much the firſt and 
laſt makes together, which is 8, then take theſ®! 
Cams and place them in order, and add'all theſ' | 
together which were in the "odd places : that is} Celn 
the firſt, third and fifth, viz. 5, 9,8, makes 226Þ 
In like manner add all theſe.numbers togeth vY 1 
$4 <7 7 WH which: 00 


whichare.in theeven'places, thatis in the ſecond 
6,4 and fourth places,” viz-.7 and 31 makes 18, ſub- 
I tra& this fromthe former 22, then there- will- 
remain the double of the tirſt number thought 
upon, - viz. 4, which known, the reſt is calily 
er known: ſecing you know the ſum of the firſt 
was and (ſecond; but if the multitude of numbers be 
F even as theſc fix numbers, viz. 2,3,4,5 6,7+ cauſe 
;& the party to declare the ſum of cach two, by ante- 
2 | cedent and conſequent, and alſo the ſum of the 
"F ſecond and laft, which will be 5,7, 9, 11, 13,10, 
-\2F then add the odd places together,except the firſt, 
—-J thatis, 9 and 13 makes 22 add alſo the even 
TY places together, that is 7, t1, xo, which makes 
|} 28; ſabera@the one from theother, there ſhall 
JF remainithe double of the ſecond number thought 

7, of upon, which known, all the reſt are known. 
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cup} - PROBLEM XXMIv. 

hey TI Wm 

the How # it that a man in one and the ſame time, may 
and'fl ;- bave bis Head upward and bis Feet upward, be- 

* - ingin oxe andthe ſame place? DE 


. #3 ViYf'uP 
++ 6-3-4 


He Anſwer is very facil, for to be fo, he .. 
A mult be ſuppoſed co be in the Centre of the 
168 Earth: for as the Heaven is above on every ſide, 
vj Calum undique ſurſum, all that which looks to 
16Y the Heavens, being diſtant from the Centre,is up- 
ney wards and it is in this ſenſe that Maxrolycas 
* n 


A 
HR 


A " ET L Cn ies 2 <4 ea _ 4 -« Cadet " das” a! GAPS aa: > £ 3-3 
ec ET oe > + : - $70 7 "Ry ' (528 FEY 
© IT HIT - p 2 * 
SIEM el ; ; : 
© 1:08 - . 
4 WIS I 
ſs R a” f 
Ul +3 
z » 
/ , 
: Cs 
þ a 
| 
l 
© 


-  Sathematical Recreation: 


in his Coſmography,and firſt Dial re 
of 'one- that - 1 rk led is of the: 
Muſes toHell, where he Gw Laciftr: fitting in 
 themiddleof 'the world, .and in the Centre of F 
the'Earth, » ns Tiwons, gina How 
Feet upward, | L 


CEPInY CR m , a | 


PRYBLEM XXV. 


Of Cr which two men aſcending at « 
time, the more they aſcend the ating | 
puny anding one being 4s bigh « at; | 


*His is motevident, that if there were a Lad 

der half on this ſide of the Centre of the! 
earth, and the other half on the other ſide : and? 
that two at the Centre of the World at one in- 
ſtant, being to aſcend, the one towards us, and 
the other towardsour Antipodes, they ſhould in 
aſcending go farther & farther,one from another; 
notwith ading both of chem are of like height, © 


— 


m— 


PROBLEM xXXvl. 


How it that a nw baving but 4 Rod or Pole of 
Land, doth brag that bt may iu «right line paſs 
from place to place above 3000 miles. 


EEE 


— LT He ing of this is cafie, foraſinuch as he 
P [ that poſſeſſeth a Rodof Ground, poſſefſeth 

\Þ not only the exterior ſurface of the earth, but is 
- Maſter alſo of that which extends even to the 
1 Cencre of the Earth, and in this wiſe all Herita- 
ell ges and Poſſeſſtons are as ſo many Pyramides, 
< whoſe ſummets or points meet in the Centre of 
4 the Earth, and the Baſis of themare nothing elſe 
of but each mans poſſeſſion, tield,or viſiblequantity; 
YN and therefore if there were made or imagined fo 

Tf tobemade adeſcent to go to the bottoin of the 
-& Heritage, which would reach to the Centre of the 
& Earth, it would be above 3coo miles in a right 
:1- If line, as before. 
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PROBLEM XxXVII. 


Nl How 3t is that & mon flanding npright, and loking 
i which way be will, be looketh e3rher true North or 
} Irwe Somb. 


£ br happeneth if the party be under either of 
BY 4 the Poles; for if he be amder the North- 


; ! pole, then looking any way he looketh Suuth, be» 
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44 Wathtmatical Recreation. } 
cauſe all the Meridians concur in the Poles of the 
World'; and if he be under the South-Pole, he 
looks direQly North by the ſame reaſon. 


bw: 


PROBLEM XXVIIE. 


Jo tell any one what member remains after certain 5 
- operations bring ended,without acking any queſtion} | ex 


Id him to think upon a number, and will hin ;; 
| to multiply it by what number you-think;, 
convenient : and to the produdt bid him add gr 
what number you pleaſe, provided that ſecretly 
youconfider,that it may be divided by that which thi 
multiplied, and then let him divide the ſum by js 
the number which he firſt multiplied by,and ſubs 
trat from this Quotient the number chougll Jivin: 
hon: In the ſame time divide apart the numberlfl G6 
which was added by- that which multiplied, 6 56 
then your Quotient ſhall be equal co his Remaingl trib 
der; wherefore without asking him any thinf 
you ſhall tell him what did remain, which willlfl « 
ſcem ftrange to him that knoweth not the cauſe, 
For Example : Suppoſe he thought 7, whichifl © 
multiplied by 5 makes 35, to which add 19 
makes 45, which divided by 5, yields 9, fro 
which if you take away 1, the. number thought; 
(becauſe the Multiplier divided by the Diviſer hi 
gives the Quotient x) the reſt will be 2 3 whidy 
will be alſo proved, if 10, che number -whigl| 
was added, weredivided by 5, viz. 2. {Y; 
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PROBLEM XXIX. 
Of the Play with two ſcveral things. 


ertait JT isa pleaſure to ſee and conſider how the Sci- 
ft WY 1 ence of Numbers doth furniſh us not onely 
, "F with ſports to recreate the Spirits;but alſo brings 
ues us to the knowledge of admirable things, as ſhall 
ney in ſome oils be ſhewn in this enſuing Pro- 
"2 grefſion. In the mean tjme, co produce always 
{UE fome of them : Suppoſe that a man hold divers 
*S things in his hand, as Gold and Silver, and in one 


brY tand he held the Gold, and in the other hand he . 


yl held the Silver: to know ſubtilly, and by way of 
ung amnation, or artificially, in which hand the 
os Gold or Silver is; attribute to the Gold, or ſup- 
> "ON pole it to have a certain price, and ſo likewiſe at- 
ang tribute to the Silver another price, conditionally 
"ny thatche one be odd, and the other even. As for 
wug example : Bid him that the Gold be valued at 4 
ue Crowns, or Shillings, and the Silver at 3 Crowns 
ay or Shillings, or any other number, ſo that one 
F be odd, and the other even, as before; then bid 
ug him cripple that which is in the right hand, and 
gy double that which is in the left hand, and bid 
vioel him add theſe two products together, and ask 
cg him if ic be even or odd 3 if ic beeven, then the 
rHi6ngy Sold is in the righthand 3 if odd, the Gold is in 
2 the left hand. 
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Two numbers being 
ties, t0 tell which 
each of them. 


A* for Example : Admit you had prope +. 

anto two men, whole names were Peter ay i 
Foby, two nutnbers or pieces of money, the owls, ' 
even, and the other odd, as 19 and 9, and let tie au 
One of them take one of the pumbers, and i rtes 
other party take the other number, which tha ee 
place privately (© themfelves« how axtificiallk Rove 
according to the congruity. and excellency-alll ©. r 
numbers, to find which of them did take 10, andlll © 


*%- © 


which 9, without askivg avy queſtion ; and (hill - 
ſcems moſt ſubtil, yet delivered howſocver dk / 
fering little from che formet,. and is thus peril - 
formed : Take privately to your felf alſo ew 
numbers, the one even and the other odd, as ol - 
and 3 ; then bid Peter that he 4 the ni Nh ; i 
ber which he took, and do you gyrvately af 
alſo your greateſt number 3 then jd abs to tris =. 
ple the number which he hath, and do you tell 7 Ts 
like upon your laſtnumber : add your two Fx « 3 
duQs together, and mark if it be cyen or 09 + 
rhen bid the two parties put their numbers rogitll #44 
ther, and bid them take the balf of it, whicnw8Y 3 fog 
they cannot do, then immediately tell Peter WH" Cc 
took 30, and Foby 9, becauſe the aggregate of nel Fe 
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Þ double of 4, and the ava op. 3 makes odd. aw 
MY Gich wout "be the aggregate or ſum of the doy- 
Js Peters number 2nd Joh number, if Peer. 
Þ& bad taken 103 ifotherwile, then they mi apa 
FJ taken half, and ſo Fobx ſhould have t 
L F and Peer 9 : As ſuppoſe Peter had taken _ © 
bs double is 20, and the —_— of 9, the other Wy 
£ ber, is 27, which put together makes 47, odd 
P inlike manner the double of your number con- 
ceived in mind, viz. 4 makes $, and the tripple of 
F the 3, the other number makes g, which ſer toge- 
i ther makes 17, odd. Now you cannot take the. 
c o | al 'of 17 nor 47, which argucth chat Peter bad 
4 Nl atcarr roars. for otherwile the double. of 
: 94518. EE nk he tripple of 20 is 30) which: {ec 
a makes 48, ppl half of it may be taken; 
Ml therefore in ſuch caſe Perer took tho leſs number, 
"I and Fob: thegreater : And this being done clean- 
ul yy, carries much grace with it. 
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SHOBLEM XXX. 


ou OY How to deſcribe a Circle that ſhal touch 3 Points, 
wp placed bowſaever upon 8 plain, if Noo not in s 
& "4nd line _ | 


"a1 bt ha poi beA'BC put ane. foot 
rog of che Compals upon fl nd deſcri 
_ ch of a Circle at pleaſure and placed «Bc 
ch 8 =; ah in the two points Eand F, and 

& | af Goh the Axcb in G and Bd, then lay Uh 


7 


- wi 
ler upon G H, and draw a Link; and} I: 
Jerapon E-and F, cut the otherLine'in' 
1s the Centre of the rei ot 
which will pats by + Y 
the ſaid three points . 
ABC, or it maybe 
inverted , having a P: 2 
Circle drawn > 0 
find the Cencre of © 
that Circle, - make 
three points in the 
Circumfercnce, and 
then uſe che ſame way; fo ſhall you have the 
Centre: a thing moſt cil to every Trio 
in Ions Principles of Geometry... | | 
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PROBLEM XXXIL 
How to change 6 Circle ines Tom K 


M** a Cirde upon Paſt-board, or othe bn ! po 
material, as the Circle ABCDY if 
of which A is the Centre 3 ' then” cut it it 0 L 
four quarters , and diſpoſe them. io, that-%ll 
at the Centre of the Circle; may always 
ar the Angle of the Square 3 and fo che fi 
quareers of the Circle being placed ſo, it w l 


2 hy a paſt 
"fo, p 


'L VE Square, whoſe fide A 
JS 4s cqual roche Di- 
"Þ} aimeter B D. | Now 


here 15 to- be inbred - 
thar- the ' Square is | 
greaterthan'the Cir- 
ele by the yacuity' in 
the mile; vie A; 


PROBLEM Becttt, 


tra one and the ſame Compaſſes , and..: 
Ho ame extent or oof ,\bow ta 


cribe many Circles Concentrical, that is greater 
IF og » 5. fi þ ; 4 © 


P is not withobr cauſe that min admire how: 
this Propoſition isto bereſolved 3 yea, the 
| ES ſome ic is thought impoſſible, who 
ider not the Induſtry 'of an Ingeniotis Geou 
Metrician , who makes it poſſible, and that 
Fs facil, Aundry ways: for in the firſt place, 
ff you make a Circle upon a fine Plain, and 
'E the Centre 'of that Circle a ſmall peg 
AJ # Wood be placed', to be raiſed up and put 
wn at pleaſure, by help of a ſmall hole made 
in the Centre, then with the fame opening of 
je” Compaſſes you may deſcribe Circles Con- 

E centrical,. 


3 ry ""Wathematical Keeratione | 
centrical, that is, -one greater Op lefler than ayo-; . 
ther 3 for che higher the Ccntxe is lifted up, the- 
Jefſerthe Circle will be. Secondly, the Com-. 

| palabciog at that extent upon 4Gibbous body, a, 
Wh. >" may be deſcribed, which- will be. leG'than' 
the mer, m__ plain, and moxe artificially. 

Ra x » upon a':Globe, or 

| round Bowle ; and 

' this again 1s man | 

' obvious upon a 

-'} Round Pyramide, 

a | placing..the Com- 

1 paſſes upon the top 
of it, which will be 
far lefs than any of 
the former 3 and this 

i5 Meblonſtratd] by the Twentiech Propofition of 

- the! firſt of Emdjdr, for the Diantieter ED is 


I6thantheLinesA D, AE, taken together and 
the Lines AD, AE, ; being & equa td the Diarne- 


tex BC, becauſe of the diſtance or extent 


of -opening the, Compaſſes, it follows: hot ug 
Diawetex E.D, and all his Circles: 4agether, is 

much leſs than the Diameter and the Circle BCj 
_— was to be AR 152 


Hhultiplied by zo makes 9290, to whichadd 6, 
ſnakes 9298, from which ſubrra& 3500, teſteth 
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PROBLEM xxxlIv. 


” 


Any numbers under 10, being thought upott, to find 
what numbers tbey were: ") 554 | 

Et the firſt number be dqubled,cand unto ic 
L add 5, and multiply that fum by 5, and un- 
to it. add 10, and unto this produd add thenext 
number thought upon 3 multiplythis fame aggin 
by 10, and add unto it the next number, aid ſo. 
proceed : Now if he declare the laft fum, raark 
if he thought bat upon one figure, for then fub-. 
tra@ onely z 5 from it, arid the tirf} tigare in the, 
place of reps. is the number thought upon: Ko 
he ages upon two figures, then” ſubtxa@allo, 
the (aid 35 from his laſt futn, and chetwo. fi- 
gores which remain are the gumber choughr aps! 
on: if he thought upon three figures, then tb. 
tra& 350, and then the firſt three figures are 
numbers thought upon, &c. ſo if one thou 
upon theſe numbers, 5, 7,9, 6, double rhe Arſe 
makes to, to which add 5, makes r 5,'this mult- 
fiplicd by 5 makes 75, to'which add 19, takes 
$8,. to this add the: next oumber, viz. 7,.m3k 
$2, thismdttipliedby 10, makes 920, to which 
5d the tiext number, viz. 9, makes 925, which 


[e 


$796, the four numbers thought upop.”. Now 
becauſe the two laſt figures are like che two num- 
5 SEckts + ave bery 
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bf "bievtwns t upon; ; to conceal this, bid him take 


thetalfof it; or put firſt 12, or ahy ther num- | 
ber to-it, and then"! it will not be fo pen. {2 
E PROBLEM XXXV. * Rir 
= x? 

TO: "of, "he Play with the Range. =_—_ 
"WY joy! 


Mong 3 compa any of nine or tcn perſons 14> 
ON gt them Ho iiog a Ring, Or ſuch-like, and 
out-in which Hand, upon. which Finger by 
yt ITS, this 5 will cauſe great aſtoniſhmens i "* 


2 which will make chem be. 
deth i ie works by Magick, or il - fou 
hooks: in cffe&t it is nothing el& but a and 
Eh be oo foundec 1 upon the Nh 
LT ; 


4 her Ste, likewiſe x Geog ju Fo fea, 
gined, that of thels two hands the one is firſt, and 
he other ack ; Mere alſo of the five fingers, the 
pe is ſecond 3 and laftly, of the 


FEE 


Frh whence i it ap hat in perfor; 
<p S this Play there. is cothing Be {& ro be done 
than to thiok f ur numbers. For examplc: if, the- 
fourch perſon had the Ring in his left band, and 1 

upon the tifth hnger and third } joynt, \and1\ woul 2 £ 
divineand find it out, this; 9s iy code Fn 77 
_ the XXxIV Problem, in 
the firſt nuthber, that is, gn, nia 


Chews 


x [2 ag 3} $6 + Fad d F : GL ak _ _ F " 
o, Ty ; : by : WY 35 , F " . 
& * 1 -# < +. $ Ds Bat { < I > wy. 
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ake } - which:was4,and, it makes 8, to, which allieng 
m- Y makes43; this multiplied by.4:makes 65,vpur 


19 to ic makes 75,.umto this put,2:; forthe munjs 
bex belouging to the left hand, ;and+{o it makes 
- BY 57> which myltiplicd by x0 makes 770, :to:1Ki 
4 } add the number | of; the, fingers upon. whichoche. 
Ring IS, 32% 35 makes 77 5» kBils:; multiplied: by 
10 makes 77 50, to whichadd:tho number fos the 
joynt upon, which the Ring{is,., viz+ the third 
joynt, makes, 77753:3 to which, cauſe/him to:add 
ns, | 74-01 ſomeother number,cocopeealiit the befter, 
ke and it makes 7767 : which being.declated nato 
* | you,ſubtra@ 3514,and there willremaio 4,2,5,3, 
which figures.in order declares the. whole myfte- 
'V, ry of that which is to be known: 4 ſignifieth the 
A. fourth perſon;/2 thelefghand,'s the tifth finger, 


t- | and 3 thethird joynt of that finger. 

the Ab | v9} 8d89y} UEVD. © 23 ae att or auch] 

hat by . — 

rſt, 

Na- P-RO'B LEM XXXVI. Yong "wh 
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c The 'Blay of 34» or more Dice, a 4; y ; 
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T\Hat which! ;ig: faid, of che. two. precedent 
& > Probledts, - may: beapplics co this of Dice 
(and) many -othex,! particulsr; things). to find) 
what number;;appcareth upon each Dice,;heivg 
is by forme 8c ;/for the points that | are, upp 
i ny fide of 'a;Dice ate always Ic: than 10,,and” 
ble i - the-Poiots of each: fide of aNNige! may be g3ken 
9 $ranumber thought ppan:h thenelore the Rite 
h a Wl 


> + 
"'L 
33 


lll I 2s the former : As for example; Ine has. 
ing 4 town:theee:Dice, and you'would declare. 


roapet er, bid him doublc the points of one of the Y Fin 
* Dice,” to whichibid hiwadd''s;' then mulci ly | 
"thatby 5; andto it add 10, and to the ſum LE 
bin 24d" the; Mover os the ſecond” Dice, and i 
Nnakeipy thatby'r0: kftly, to this bid him add 
the number of free laſt Dice, and then let him des 
clare the whole number : then if from it you ſubs 
traQ'3 50, there will xemain nnber of the 
three Dice thrown.” 
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ETON PROB LEM XXXVIL 


How to make Water j a Glaſs ſets to boyl and 
foriſe. 


Akea Glaſs near full of Watts or other ls 
quor, and ſetting one hand upon the foot 
of it, to hold it faſt : turn flightly'one' of the fin- 
gers of your other hand upon the brimi or edge of 
the Glaſs 3 having before privately wet our tin- 
ger, and fo 'ſoftly on with yout nger in 
preling a lictle i for then firſt the 
make 4 noiſe 3 ſecondly, theparts of U Glaſs 
oily rto tremble, with notable rart« 


| gon : thirdly; the Water wilt. 
| ſeemtoboy! 3: fourth] ourthly, 3t-ill' aft it | 
IF che Gs lap on J Real dr drop 
with great © to the ttanden bys : 

156 7 
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they be igriorant*of the cauſe of ir} which'is only 


in the Rarcfa@ion of the parts of the Glaſs, 0E - 


caalioned by 'the motion and' preſſure of ' the 
Finger. _ | ROT OL YLANS 


— 


_Erainination. 


gf He cauſe of this is nt in the Rarefattion 
of the parts of the Glaſs, but it is ra- 
ther in tbe quick local Motion of the Finger, for rea- 
ſon ſhemgth uw that by bow much a Body. draweth 
nearer to 8 4uality, the leſs it is ſubjef or capable of 
another which i3 contrary nutoit: Now Condenſation 
aud Rarefalion axe contrary Qualities, and in this 
Problem there are three Bodies confidered, the Glaſs, 
the Water, and the Air, now it #8 evident that the 
Glaſs being the-moſt ſolid and impenitrable Body is 
leſs ſmbjeR and capable of Rarefaivn than the Wa 
ter, the Water s leſs ſubje& than the Air, and if 
there. be any RayefaTtion, it js ratber, conſiderable in 
the Air than in the Water, wbich is j»ſcribed by the 
Claſs, aud ahove jbe Water, and rather iu the Wa- 
ter thay ijt the Glaſs ; The agizgtion,, or the tremb- 
ling of the a Fit Glaſt to the ſenſe appears not : 
forit is a continged Body 3 if 31 part, why then not 
we be whole ? ep ems the W ater turn: in the Glaſe, 
198. appears not > but onely the upper contiguoys parts 
\ tn + that at Ka ala being leſs ſubjed 
0 this agitttion': and it is moſh certazn that by bow 
web quickgy the Circular Motion of the Finger _ 
WE Coty E 4 te 


>. 4s 


AfICAL "Sear 


#he edgeaf the Glaſs it, by ſo much #be more ful 
4be Air be agizated," and ſa tbe: Water ſhall receing 
ſome apparent Afetiion more or leſs from it, actor; 
ding to that motion : 4s we ſee from the quickneſs the 
wind apox the Sea, ar calm thereof, that there is « © . Ve 
greater or leſſer agitation in the Water, and fn 
farther Examination , we leave it to the ſearch f } in 


thoſe which are Curioks. | ſul 

by | - | W1 
"0 | - W- ad 
yo 

PROBLEM XXXVII. i 

f 


Of 2 fine Veſſel which bolds Wine or Water, bein | Gl 
caft imo it at a certain beight, but bljng £14 


bigher, it will run out of its own accord Fa 
5 


Ettherebea Veſſel AB CD, in the middle Y ot! 
.L_ of which place a Pipe, whole ends both @ i it 
'þoveat E, and below at the bottom.of the Veſlel, | th 
as at F, are z et the end EK be (omewbar f* 
lower than the brim of the Glaſs ; about ths Y W! 
Pipe. place another Pipe, as HL. which mount | be 
a little aboye E, and let it moſt diligently be clo- © nc 
ſed at H, that flo Air' enter in thereby, and this | m: 
Pipe at the bottorn may have a ſmall hole to give  W: 
paſſage unto the Water 3 then ponr in Water or #l 
Wine, and as long as it mounts 'riot above E, it | 
is ſafe 3 but if you pour in the. Water ſq that it 
mount aboye it, farewel all, for it will not ceaſe 
pneil ic be all gone out 3 the ſame thay. be done 
in diſpoſing any crooked Pipe in a" Vellel in the 
manner of a Faucet or Funnel, as 10 ihe Figp 


8 
_—— 
v H Tl 
& Coal FR 
4... 24 Sa 5 


Veſſel will be *& 


-"tinent; and the - 


tine ſport, for 
then- all the. 


empty ' INCOn> 


ſubtilty of this 
will cem more 


- admarable +6615 6 


you - conceal, '5 +=® 
the Pipe by a IN a 

Bird, Serpent, or ſuch-like, in the middle of t 
Glaſs. . Now. the reaſon of this: is not difhcult 
to:thoſe which: know. the nature of a Cock or 
Faucet : forit is a bowed Pipe, one-end'of which 
1s put into the wateroriliquor,;.and ſucking at the 
otherend until the Pipe be fall, then will it rut of 
it ſelf, and it js a fine Secret-in 'Nature'to'fee, 
that if the end of the Pipe which is out of the was: 
ter, be lower than the water, it will run-out 
without cealing ; but if the Mouth of the Pipe 
be higher than the water, or level with it, it will 
not run, although the Pipe which is without be 
many timesbigger than that which is withinthe 
water : for itis the property of Water to keep 
always exaGtly level. 3 


"P45 | 


Exami- 


®, 00 noted, this if the fact of the Wil 
He withaitt be in qne- and the ſame Plain with 
gpat 


zen times greater than that which iawitbin, the Was 
ter ndtzrally will not runs but if the Plain of thi 
Water without, be any part lawer thanthat wbich ij 
within, it will freely run. And bere may be noted 
farther, that if the Mouth of the Pipe which is fullof 
Winter doth but onely tonch the Superficies of the Wa: 
ter within, altlaaghake otber end of the Pipe with» 
ons be much lowes then that within the Water, it wil 
not run at all; which contradifts the firſt ground, 
Hence we gather that the as gr or ponderofity j 
the Water within, i the cauſe of running in ſomt 
refpe. | 


. 
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PROBLEM XXXIX. 
. Of @ Glaſs very pleaſant 


Ometimes there are Glaſſes which are made 

of a double faſhion, as if one Glaſs were 
within another, ſo that they ſeem but one, but” 
thereis a little ſpace between them. Now pour” 


Wie or other Liquor between the two edges by, 


help 


is within, though the outermoſt Pipe be 


4's 
= , 
Q 5 


help ofa Tunnel, into 2 little hole fefeto' this 


me” | end; (6 will there appear two fine deluſions br 
1 BI fallacics; for though there be nota dropof Wine 


{ F within the hollow of the Gas, it will ſeem to 

{ Þ thoſe which behold it that itis an ordinary Glaſs 

- foll of Wine, and that eſpecially to thoſe which 
Pal Þ arc fidewile of it's and if avy one move it, it © 
ph | will much'confirmie, becauſe of the motion of 
- be | che Wine but thatwhich will give moſtdelighe, 
74 Nl is, that if any'one ſhall take che Glaſs,” and puc- 
ih; IN ting ic to his mouthſhall thinkto' drink the White: 
hi © inſtead of 'which he ſhall ſup the Air, and fo wil 
ted © cauſe laughtertothoſe that ftand.by, who bein; 
bef © deceived, will- hold the GlalSto' the light, 'ah 
Pa: thereby conſidering that the Rayes or Beams of 
i: the Light arc not refleed to the Eye, as they 
wil Y would be, if there werea liquid -fubſtance in the 
ds ©: Glals, hence they have an aſſured proof to con- 
/ of | clude that the hollow of the Glaſs is totally 
amp i cnpty- ; 941 - 


FO 


— — 


| PROBLEM XL. 
If any one ſhoul4 hold in each band as many pie f f 
, "onity as bs the ther, bow to fin bow _ ook 
ade 1d him thit holds the honey, that he put * 

F B out of one land into the other what num- 


but} ber you chipk convenient, (provided that it may 
our" bedone) this done, bid himthat out of the hand 


that he put the other number into,that he take w 
| 0 
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ing away, then: 


the\Number ta ;;.7. 

FE firſt. a Fence 2 Ae 
Shillings ar ters, and that IN G54. 

gf che he rghthan and: you bid him t Ke Jy and i 

YL ve t: and-then} fork ina me eg hand Þ ware 
rom theleft as mz ny sdathremain.in-the of th 


Sens is 5, | oy 


1 Hake” hanc ) it | n Þ fhou 
tera before-deliyered, AE: to bod how ; 41 L 

| Wk he right hors Vize ICs: . eb 
Sac M3 La: G24 23 whic 


SH PROBLEM 3 xt "8 © ;v; 
May Dice bedgee, bow analy to if rt af 


number FO the points that may ariſe. 


Guepolc had cafi'three-Dice ſecret! 
bid lp t he add the points that were oy you 1 
— moſt together : then, putting aneofthe Dice apart iſ othe 
_ untothe former ſum add the points whichare uw | thep 
jo the other two, then bid him throw cheſe rwhYÞ pend 
Porapahy | } many ae a. Pairs are up# phy 
wo get wo ple unto the ſum: - cup neat] 
4 e Dice away, 1 anging the then 
a hepoine 'which arc pot es other Dic A 
pos it tothe former ſum': Hſtly,! throw on to | 
ice,and whatſdever appears upward it : 
far hoes fm and 1er'the Dice remain * 


/ | thus 


3 
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Ef thus : this done, coming to the Table, note what 


the points do appear upward upon the 3 Dice, which 


add privately togethex, 'and unto it.gdd 21, or 3 
times 7 : ſo this Addition or ſurn ſhall be cqual to 
.the ſum which the party privately made of all the 
operations which he formerly .tnade.” As if he | 
ſtiould chrow 3 Dice, and there ſhould appear up- 
wards;3,2,the ſum ofthemis to,and Coin one-. * 
of them apart,(as 5)unto 10 add the points which 
are under 3 and 2, which is 430d 5, and it makes 
19 then caſting theſe 2 Dice, * ſuppoſethere 
fhiould appear 4 and' 1, this added unto'39 makes 
24, and ſetting 1 of theſe z Dice apart,” as. the 4 
utito the former 24, Tadd-the number of points 
which is under the other Dice, z3z. under r, that 
is 6, which makes 30. Lafbof all,* I throw thac 


"F 

hy 
Yo! 
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7 , 


2 


neath makes 7 ; but if it make another number, 
then muſt you add as often that number. | 


PROBLEM KEI: 


_ Metals, &-Gold and Silver, or. of other kink; 
_ apeighing alike, being privately placed into twy 
_ like Boxes, to find which of them the Gold or $i . B 


 O8r I ite - FB. tion 


I: is faid that an Emperoux was requeſted by BW fon 
,one of his Servants, after he had' long tins Wl tude 
remained with him, to aſſign him ſome Reward; are | 
to which after a few days the 'Emperour conde | qual 
ſcended, and caufed him tocome into his Treaſu: W and 
ry, where hehad [yg two Boxes, one full of Gold 
Gold, and the other full of Lead, .both weigh: © heav 


ing, and of. form and magnitude alike : and bid Y Mera 
him chufe, which he would have. ; Now many I occuy 
- think that ip; this Problem one muſt be guided room 
only. by Fortuye in this Choice, and it is that Y from 


which moſt makes a man happy iv ſich a Choice! 
but.the want of knowledge cauſeth them (o'tt 


| which know not otherwiſe. A Mathems# BY wi 

£ tieian-accounts it an cafic Propoſition, and will joe th 
- infallibly chuſe the Cheſt of Gold, arid leave th; Y Chen 
C Cheſt of Lead, without cicher breaking or opei® | one t© 
- ing any of the Cheſts, and not go by chance and I there 

fortanc : for if he may be pornittes to weigh 12 po 

thoſe Cheſts firſt in the Air, then in the Water, it body « 

1s a thing clearby the proportion of Metals, and it is f 

pareoding to the Principles of Archimedes tht at of, 

the Go to diſc 


ſhall be leſs weighty by his cightcenlÞ 
part 


Y 
=. 
L< "> Ss 
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"" Mathematical Hedſdation; 


part, and the Lead hy his cleveath part, 7 
fore there ma aides in which'ts.the Gold, 
and in which is the Lead. + | 
Bue becauſe that this experiment in Water 
hath divers Accidents, and therefore ſubjeR to-a: 
caution3 and-namely becauſe the, matter of the. 
Cheſt, metal, or other things, : may hinder: -... + 
Behold here a more ſu and certain inyen=- 
' tionto find and'diſcover it out, without w 
ing it in the Water : Now Experience and Rea- 
ſon ſheweth us, that ewo like Bodies or 
tudes of pot weight , and' of. divers. Mole. 
are not © b* DELeaMt ntl at 
qual "by | 
and ſecing thar 
Gold is the 
heavieſt of all 
Metals, it will - 
occupy tefs 
' room or place; 
from which - 
will follow 
that the like ht of Lead in the ſame form, 
will occupy ortake up moreroom or place. Now 
let there be therefore preſented two Globes or 
Cheſts of Wood, or other matter alike, and equal 
oneto the other, i in one of which in the middle 
there is another Globe or body of Lead weighing 
12 pound, (as C) and inthe other a Globe or like 
body of Gold weighing 12 pound (as B.) Now 


nd it is ſuppoſed that the Wooden Globes or Chefts 


['Y ac of equal he, form, and Magnitude: and 
Wi to diſcover which the Gold or Lead is in, os q 
roa 


.  Coffers or Porter yoga fromthe middle,” as 
at D; then fix in the Cheſt or Globe a (mall wh 
Of Fron between the feet of the Compaſles, as 
E K; at the cnd of -which hang a weight G, (g/ 
that the” othes: nd-wpay be counterpoyſed, and 
7 ri and do the like fo to the othee 
obe, dyrat if _ the other Cheſt of 
Glochong cli m like diftance from the en 
ard ha 7 £other end the ſame weight G 
eb difference, then clip them neas 
eoobrards the tniddle; that ſo the points of che 
hs oe may. be againſt ſome of the Metal 
is incloſed 3 or juſt againſt the extremity 
of the Gold asit D, and ſuppoſe it hang chusin 
wibrio, it is certain that. in the other Cofferis 
the Leads for the points of the Compaſſes being 
advanced as much as before, as at F, which takes 
up.4 partof the Lead{becauſe it occupies a greas 
© placethan the Gold) therefore that ſhall help 
the Weight G to weigh, and ſo will not hangin 
equilibrio, except G be placed near:toF,” Heijee 
we may conctude:that there is the Lead; andiq 
the other Cheſt or Globe there is the Gold. : ''/- 
y 1% 


Fair? iof _ uſes] and: lp one of the 
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] F the two Boxes being of equal magnitude waghed 
| in the Air be famd to be of equal weight, they 
| ſhall neceſſarily take up like plact'im the Water, and 
i therefore weigh alſo one ag;ianuch 4s another : 
Heneo there is uo poſfebility to find the Inequality of 
Þ #be Metals which are incloſcd in theſe Boxes in the 
Nl Pater ; theintention of Archimedes was notwpon 
il contrary Metals incloſed in equal Boxes, but 
tonfifted of comparing Metals, fimple in the Water 
me with another. Therefore the. Inference is falſe 
and abſurd. 
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PROBLEM XLIIL. 


Two Globes of diverſe Metals, ( as one Gold, and 
the atber Copper) yet of equal weight, being put + 
into a.Box, as BG, to find in which end the Gold 


*His is diſcovered by the changing of the 
t places of the two Bowles or Globes, having, 

© the fame Counterpoiſe H to be hung at the 0- 
© ther fide, as in N; and if the Gold which is 
;# the leſſer Globe, were before the neareſt ro 'the 
4408 handle DE, having now changed his place, will 
"MY & fartheſt from che -chandle DE, as tn; 
Fi F clrere- 
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-=Hhexcfore the Centre of Gravity of the two Globy 
TY ſhall be farther parate | En 
=> _—— the hi ol $0; 
” Grovityd | Be. 
hes Box) than it was hits 
__”  IIREBTS kl befoxe, and -lecin lite 
Soros AD : - that the handle is | 


tog hog ie.is fign 7s the Gold-is lwryr 
the handle, as at the firſt txialit was —— 


— l uPa 
| —" mal 


PROBLEM XLVW. 
Yor s to mares a ſorts of Rai Þ bere 2 oy 


J He Rainbow is a thing FOEeD 19. the 
World, which raviſhcth often the Eyes and 


g con{ideratiqn. of: ifs xichrint 
Go ob 


Spirits of men 1 


Neg colours' WHIED Are [cen 
ſcemung as the: glilfeziog of the Stars, preci 
Sn and Ornaments, of the moſt 


; ſome itas the re lendent St 
OF AS dF x (Ares Ra heres Ut = 
may y fer Dyes. of. ey ſorts, . the Viols, 


Blew.the Orpnge, che Saphin, tie Jacint, KN 
Emer owous, np lively plantgdaced1 opt 
is the Soil; and a5 amok rich Treaſurgnt Nature, .is 
Ml $6 bighwork of the Sun whogefieth his Rays or 
| Beams, as a: curious Painter draws firgkes with 
Wo his Pencil, and placeth his Colouss-in;an exquir 

uy lite Gtuation. 3,and Solomon :(aith,;Bceleſe4535 It's 

a chief and: principal Work af:Gad..  Notwithy 

tanding there is left. to indubry-hpw to repreſent 

it from above here below, chopgh wot in-perier 
Non yet in part, with the ſame intermixture-of 
colours that is above. 

Have you not ſeen how by-Oars of a Boat it 
doth exceeding quickly glide upon the Water 
with a plealane grace? Ariſtaple Giys, that it co- 
loureth the Water, and makes a thouſand atoms, 

"= upon which -the Beams of..qhg\.SunwfleGing, 

— make a kind. of. golourcd Rainbgw..: Or may, we 

not ſee-iu Houſes or Gardens gf..plafurc Antiti- 

cial Fountains, which pour forth their droppy 

wy Streams of Water, ithat being/,hetweea! the Sup 

mn ond. the Founntain;: there will: .þe preſented as 

ntioual Rainbow? But nos ke: goi farther, 4 

wilſhew you how-you may do. MN your Dake 
by. a hgeand.facil Experiment::: | 

: Take Water in your Mouth] Ss worn hae 
Back to the Sun, and your Faceagainft fome;ob+ 
ſcurtplice; then blow out the Water which in 

one Mouch; that it may be ſpinkled- in {ſmall 
and Vapours:; You'thal ſrechale4 toines 
Vapours-/inthe' Beams of the $ubap-tiro-ano'd 
fair Rainbow, buc.all chegrief/is,. tHat it. lalicth 
nj but Coon is vamthede 1 56] B 
E 3 at 


va 
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Z 68 _ Baryeame ical Recreation. | 
+: But to-have.one more ſtable and permanent in 
his @dlours+ Take a' Glaſs fall of Water, and 
expoſ ir cotheSun; fo that the Rays that pals 
throogh ſirikeupona ſhadowed place, -you will I ;.. 
have pleaſurctoſee the tine form of a Rainbow 
by this refleQion;'''-Or take a Trigonal Glaſs.or Þ . G1 
Cryſtal GhaG of-divers Angles, andlook through E| ,1c. 
i, or let the'Bearns of the Stin-paſs through itz dn 
or with a'CandleJet the:Appearances be received perf 
upon a ſhadowediplace : you will have the ſame 
contentment.” -* | 
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| PR OBLE M -XLV.. 


How thabif all the Powder in the world were incl i 7, 6 
. - ſed within: a'Bowl of Paper or Glaſs, and bem 
fired or all farts, it conld not breok that Bowl. PY 


JF the Bow! aridithe Powder be uniform inl 
7 his parts, | then by chat means 'the Powder 
would preſs and move cqually«on each ſide, in 
which there is no-poſlibilicy whereby it ought 0 5 7 
begin by one fide more than another. Now itis bl 
impoſlible that the Bowl ſhould be broken in all Egg 
ies parts, for:they are infinite. 54 
Of like finenels or ſubtilty may it be that pay | 
Bow! of Iron: falling from a high place upor'1 a1 
a pavement: of thin Glaſs, it were impolſs © 7.114 
le any wifctto break it 3 if the Bowl were per : 
feQly round; and the Glaſs flat and uniformid 
all his parts; fox the Bowl would touch the ou 


4% ; 
%. bY * « 
FS - 1. : 
h + - I 


but in one point,: which is jn the. middle of in-' 
finite parts, which arc about it ;-neither is there: 
any cauſe why it ought more Qn.one fide than'on 
 J another, ſeeing that it may not be done with all 
will his ſides together 3 ic may be concluded as ſpeak. 
abow ing naturally, that ſucha Bowl falling upon ſuch . 
ls or a Glaſs will not break it.. But this matter is meer: 
ough Metaphylical, and all the Workmen in the world: 
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h iti IF cannot ever withall their Iuduſtry make a Bow! 
a perfectly round, or a Glaſs uniform, 


PROBLEM XLVI 


nc BY 7% find a number which being divided by 2, there 
Seang will remain 1 being divided by 3, there will re-. 
l. wain 1 3 and ſo likewiſe being divided by 4, 5, or 
6, there would ſtill remain 1 , but being divided 
3. by 7, there will remain notbing, 


why JN many Authors of Arithmetick this Pro- 
blem is thus propoſed : A Woman carrying 


8 al Egges to market in a Basket, met an unguly fel- 
wr low who broke them, who was by order madeto. 


pay for them : and ſhe being demanded what 
number ſhe had, ſhe could not tell ; but ſhe re- 
ry _ _ them by 2 and 2, _ | 
remginced 1 3 likewiſe by 3 and 3, by 4 and 4, 
by5and 5, by 6and 6 3 there fill remained y , 
F 3 e 


v.36 q ” 
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but when ſhe courted than by 7 and 9, there re 
remained nothing: Now how nay the number 
of be difeovered? © , {Al 
''Fmd'a Numbey which may exa@ly be meaſtis 
red by 7, and being meaſured by'2; 5, 4, 5, and: 
6, there will ſtiltxemain' unite 3/miltiply theſe 
numbers togefict; makes 520, to which add 4; 


id have you the gumber, viz. 721. In like mary 


rcr 301 wilt betmeaſured by 2:3: 5,63 ſo thit 
I remains : but! being meaſured by 7, nothing 
will remain z to which continually add 220, an 

you have other numbers which will do the ſame; 
Hence .it is doubtful what number ſhe had. 
Therefore not to fail, it muſt be known whether 
they did exceed 400, 800, &c- in which it may 
be conjeQured that it could not exceed 4 or 5 
hundred, ſeeing a Man or Woman could not 
carry 7 or 8 hundred Eggs, therefore the nuny 
ber was the former 301, which (he had in her 
Basket : which being counted'by '2 and 2 there 
will remain 1, by 3 and3, &ec- but caunted by 
7and 7, there will yemam nothing. 
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and © PROBLEM KXLVII. 
heſe | | $0 44 


d 1; Ove bada certain Wumber of Crows, and conniing 
2a . them by 2' mnd'2, there reſted 15, colthting 
thit themby 3 and 3, there reſted 2 3 counting them by 
"ng 4 and 4, there reſted 3," connting them by 5 and 
an 5, thert refted 4"; ccnting when by 6 #htl6, there 
me: i . riſted 55: but coming them by 5 44d7, there re- 
had, mained nabing'; How many Crowns 

ther  bave ? $f 53 


not q Eons Owe) bath ſome affifiley to the pre- ' 
cedent, and the Reſolation/isaltoſt mm the 
her BY Game mantier: for here thett aſt” be fournd'a 
ere, number, which multiplied by 7; and: then:divi- 
| by Y ded by 2.3 45:6," there may -always fenaih ia 
number le(s:by 2::than the Diviſoys Now the firlt 
number which azrives in this natige 45 11's, unto 
which if 420; be added, makes'539, which fo 
will do the ſame "and ſo by additgg4o,%you wity 
have otherumbers1o reſolve this propoſitioh. 
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PROBLEM XLVIIL. 


How many ſorts of Weights in the leaft manner mu 0) 
. there be to weigh all ſorts of -things between 1 
prund and go pound, IO 121, -O'364 
pound. 


T' O weigh things between 11.8 40, take num- 
bers in wiveh e_propoxtion,{o. that . their / 
ſum be equal, or. ares greater than 40, 8 th 
are the numbers 1, 3, 9,27, I ſay that with, th 
ſuch Weights, the fixſi being of 1 pound, theſe- F of 
cond being 3 pound. the third being 9 pound,and || lor 
* . the fourth King 27: any weight betwePv1 & 40 on 
pound may be weighed, As. admit to weigh 21 | Be 
; Pound, put-uato the thing that is to be weighed i cec 
. the g pound w dg then in the other Ballance an: 
PS? WO pound, which doth counter. | all 
:Roile 23 poundand 9pound ,':and:/if. 20 pound er 
-werc tobe w ,/ put tu it 'in the Ballance yg hes 
and 7, and ip © other Ballance put 27 —_ a t 
.and ſo of athers,' / do! 
In the ſame manner take thoſe.g. Weights, i wa 
$9 9, +27, re ou may weigh with them between | bal 
12! pound: and taking thoſe 6K we 
i. or 1,359, 27,81, 243 you may weigh po1 
even from z unto 364 pound. This de-& oft 
ponds upon the property of continued Proportio- © unt 
-nals, the latter of which containing twice all ter 
= dah ihe 
PROM : 
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PROBLEM XxXLIx. 


e mul i Of a deceitful Ballance, which being empty ſeems to 

eu 1 be juſt, becauſe it hangs in equiltbrio ; notwith- 

"364 ftanding putting 12 pound in one Ballance, and 11 
in the other, it will remain in equilibria. 


num- Riftotle m keth mention of chis Ballance in 
their his Mcchanick Queſtions, and ſaich, That 
o, 8K thethe Merchants of purpoſe in his time uſed 
ith, them to deceive the World : the {ubtilty or craft 
he ſe- of which is thus, that one arm of the Ballance is 
J,and longer than another, by the ſame proportion tha 
& 40 one weight is heavier than another ; As if 
hill Beam were 23 inches long, and the handle plas 
ghed i ced (o that 12 inches ſhould -be on one ide of ig, 
lance ſl and 11 inches on the other fide : Condition> 
nter i ally thac the ſhort- - CIVETE! Ps 3; F00 
ound | er end ſhould be as |© 
eg heavy as the longer} .  - 
d'z 3 thing cafie to bef ' 

8 done: then after- 
$1, wards put into the 
veen MY ballance twp unequal ! 
oſe 6 Y weights in ſuch pro- 
reigh MY portion as the parts 
; de- BM ofthe beam have one © | 
rtio- FF unto another, which i512 to11,but fo that the grea> 
e all ter be placed in the-ballance which hangs upon 
the ſhorter -part of the Beam, and the leſſer 


weight 
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weight in the other ballance : it is moſt certain 
that the ballances will hang in equilibrio, which on 
will ſeem moſt ſincere and juſt 3 though it be moſt Bc 
deceitful, abomittable, and falſe. | m 
The reaſon of this is drawn from the Experi- | ®: 
therits of Archinedes,. who ſhews that two un- = 
ne 

bo! 

to 

dic 


"equal weights will counterpoiſe onic another, 
en there is.like proportion between the parts 
of the Bearn (that the handle ſeparates) and the 
Weights themſelves: for in one and the ſame ; 
tcornterpoiſe, by how much it is farther from the || ©" 
Cenrre of the Handle, by ſo much it ſcems hea+ tle. 
vier; therefore if there be a diverſity of diſtance  __ 
that the Ballances hang from the handle, there 
muſt neceſſarily be an inequality of "weight in 
hefe Ballances to make them hang in equilibris; 
4 to diſcover if there be deceit, change the © Ho: 
Weight into the other Ballance: for asſoon as the -f 
ater Weight is placed in the Ballance that MW * 
Pegs on the longer parts of the Beam, it will *P 
weigh down the other ioſtantly. | 


PROBLEM L this 
- To beave or lift up « Bottle with a Straw. © ſays 


Ake a Straw that is not bruiſed; bow it that  <cven 

it make an Angle, and put it into the Bottle I that 

ſd that the greateſt end be imthe Neck, then 'the 

_ Reed ___ in the bowed part will caſt ſides 
wiſe,” and make' aw Angle, as in the figure 


may: 
«> 
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may be ſeen; then may you takerthe end which is 

out of the Bottle in your hand; and heave up the 

Botcle, and it. is (0 — Feng dunk wniu 
much furer, by how 
much the Angle is , 

acuter or. T3 

= and the end which is | | 
arch bowed approacheth 
the to the other perpen- 
dicular parts which 
{the _ out of the Bot- 
tle, 


ance pn 


t in PROBLEM LE 
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the Nl How in the middle of a Wood or Deſert; withons wht 
$ the - fight of the Sun,” Stars, Shadow, br Compaſi, 
chat BY © find ont the North or South, of tht four Cardinal 


wit © Pobres of the World, Et, WR} 86. i 099 


WF is the Opinioti of ſome, that the Windsare 
to be obſerved in this : If it b@hox, the South 
1fotrid by the winds that blow that way; !buf 
this Obſervation is ancertain, ! hd 'ſubjeR td 
teh Erfor ! Nature will help yoil it ſome met 
lars to make it tore manifeſt than any of the fors 
mer, from a Tree, thus : Cut a {mall Trce off, 
even to the ground, and mark the many Circles 
that arc about the ſap or pith of the Tree, which 
£m.-nearer together in ſome part than in other, 
tu is by reaſon of the Suns motion about the 
Tree; for that the humidity of the —__ the 

rec 
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7% ALUFIATCAL AFCEFSTION, 
| Tree towards the South by the heat of che Sun is 


rarified, and cauſed to extend : and.the Sun not 
giving ſuch heat towards the North part of the 

" Tree, theSap is lefſer rarified, but condenſed; 
which the Circles are nearer together on the 
North part than on the South part : therefore if 

a Line bedrawn fromthe wideſt to the narroweſt 


part of the Circles, it 


ſhall ſhew the North |, ue 7x3 
and South of the}, YO,,595 "IJ." l 
World. Another Ex- | _ -. { l A; - 3 
periment may be | - {3h | #768 
thus : Take a (mall *. i \ Ef. ii 
Needle, ſuch as Wo- | ; way 6 ES W 
men work with :;-- ISIS 


" place it gently down © 
Bat-wile upon till rey 
Water, andit will not fink, (which is againſt the 
jones! Tenet that Iron will not ſwim) which 

- Needle will bylittle and little turn to the North 

and South points. But if the Needle be great, 

and will not \wim,thruſt ic through a (mall piece 
of Cork, or ſome ſuch-like thing, and then if 
will do the ſame : for ſuch is the property of 

Tron when itis placed in equilibrio, it ſtrives to 

find out the Poles of the World: or Points of. 

Northand South in a manner as the Magres doth, 
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_ Examination: 

e if nd oe hs | 

_ Ere is obſervable, that the moifmre which ad- 


— deth to the growth of the Tree, is dilated and 
*- i} rarified by tbe Meridional beat, and contralled by the 
I Septentrional cold';. this Rarefattion works npon 
the pars of the bumony or moiſture that is mare thin, 
i | which doth eafily diffipate and evaporate : Which 
' if evaporation carries 'a part of the' Salt with it; ' and 
WW becauſe that Solidation or Condenſation, ſo that there 
\ | is left be 2 part of the Nouriſhment -tbich the bras 
-— i baker uþ and conſumes :' ſo contrayily on the other 
fide the Condenſation aud Reftrifivve Duality of the 
nic Moiſture canſeth lefl Evaporation and Perdition : and 
k ſo conſequently there remains more Nouriſhment, 
Us which makes a greater increaſe '0n that fide than on 
en the other fide: for as Trees have thiir growth in Win- 
"ee i ter, becauſe of their Peres, and theſe of the Earth 
of | ** ſhut up: ſo in'the Spring, when ther Pores are 
0% {2k and when the Sap and Moiſture is drawn by it, 
s oy there is not ſuch Cold ou the North fide that it may be 
. th. | condenſed at once : But coutratily to the fide which 
or, # South, the beat maybe ſuch, that in little time by 
* i continuance, this moifiire is diſfipated greatly : And 
Cold is notbing but that which bardeneth and contra- 
= ax moiſture of the Tree, and ſo converteth it iuto 


PRO-» 


Wy " Pathematical-Rarxeation: 


/ PROBLEM LIL + % 
SEEMS FRG TRTT q 

Three Perſons having bales PALSY Zan, ar other 

Ned to find bow much on oue bath taken. * 


NI aulc the this] parry to take y yl which * 
may. be. divided by: 4, and 25 often! as he a 
takes four, let the ſecond party.take,7,and the tilt | 
take 1344honcauſegbem to put cher allcogerbet, © 7 
and declareche lum vf it 3 which {ecratly-dividg 
bc2 06d erat if the: Souls of the F 
mammber whichighe third perſon did take, Or 2 
ale the third th-give unto the ſecond and firlh = 
28. many as each. of them hath.z.then'let che (6 I ©? 
emdgiveunto the fir and third, a4,many aseach  ** 
of- them hath; *laGily, let the third give-anto the ff © 
ſacond and firſt, as mavy.as cachotk them hath} fo 
and:then ask how much one of ther hath .: (fox dou 
they will bave..chen all alike.).fo-halt of tha U © 
xamber is che number char the chirÞ parion- had | — 
Che tuft > wh -<s all. vray arp \ 


| PROBLEM | Bb 
tim 9 mate» Caen of Muſk many por ob 
with one Voice, rave Iefranas ene! = T 


5 Hes Problem is reſolved, ſo that a Singer-o# 

Player upon an Inftrument,be nearan Echo 
which anlwereth his Voice or Inſtrument; and if 
the 
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the Echo anſwereth but once at a time, he may 
make a double; if twice, then a txipple; if thaee 
times, then an harmony of four parts : for it muſt 
be fuch a one. that, is able to cxerciſe both. tyng 
and note, as occalion requires, As when hebgy 
gins #2, before the Echo anſwer, he may begin 
_ 8 foal; and Prongunce it in the ſame tune that the 
TY Bw anſwereth., by which means you have 3 
1 fifth; agreeable Copſort of Muſick : chen in-the 
6 " ſame time that the Echo followeth, to ſound the 
. cond note ſol, he may ſound forth another! ſe 
es igher or lower, to make an gight, themoſi pers 
pr ect Conſoxt of Malick, and {o of. others, it» be 
will continue/his Voice with the Echo, and. Gag 
I alone with two parts» Now Experxicnce ſhew- 
G eth.this tobe txue, which often comes to pals.in 
h many Chuxches, making one tobelieve that there 
i axe many more paris in the Muſick of a Quire, 
_ than in effe& truly there are, becauſe of the re- 
_ ſounding and multiplying of the Voice, and re- 
= doubling of: the Quire. 


. PROBLEM LIv. 
"i Ta make or deſeribe au Oval form, or that which Hear 
5 reſembles unto'it, at one turning with a paic.of 
x u Co ; 
anth . name mpaſits 
| 7 Agr are many fine ways in Geometrical pra» 
a ices, to make an Oval Figure, or one near 
hi unto it, by ſevera] Centres : any of which I will 


not touch upon, but ſhew how it may be done 
WS. promptly 
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ly upon one Centre onely. In which I wilt 
ay nothing of the Oval form, which appears, 
when one deſctibeth Circles with the points of a - 
common Compaſs, ſomewhat deep upon a Skin 
ſtretched Pn' war : which contraQing itſelf in 
ſome parts of the Skin maketh an Oval form: But 
it will more-evidently appear upon a Column ox. 
Cylinder: if Paperhe placed upon: it, then with 
a pairof Compaſſes deſcribe as it were a Circle 
upon it, which Paper afterwards being extended, 
will not be circular, but oval-wiſe: and a pair of 
Compaſſes may be ſo accommodated, that it may. 
be done alſo upon a Plain thus : As let the length 
of the Oval be HK,faſten 2 Pins or Nails nearthe 
end of that Line, as F G, and take a thread which 
is double to the length of GH, or FE, then if 
rn nm mnt you take a Compals 
oo s which may have'one 
foot lower than ano- 
ther, with a Spring 
: between his legs.a6d 
— placing one foot of 
By this Compaſs in the 
/ © Centre of the Oval, 
— | and guiding the 
thred by the other foot of the Compaſſes, and fo 
carrying it about : the Spring wilthelpto defcribe 
_ and draw the Oval form. But inttead of the 
Compaſſes it may be- done with ones hand only, 
as in the Figure may appear. i $Y 
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PROBLEM Lv. 
Of a Purſe difficult to be opened. 
- is made toſhut and open with Rings: firlt at - 
J each ſide there is a ftrap or firing. as AB and 
buf CD, at the endiof which are 2 Rings,. Band D, 
ics {| 2»4 thefiring CD paſſeth through che-Ring B.ſo 
that it may not come out again, or beparted one 
4 © from another: and fo thatthe Ring B may flide 
of vpand down upon the ſtring CD, then over the 
+ | purſe there is a piece of Leather EF G H, which 
covers the opening of the garſe;and there is ano= 
ther piece of Leather {4 F, which paſſeth tho? 
i row many Rings, = A = 
n which hath a Nit-4- LE 
Wt wards the end 7; {6 | | 
great that the firing ; © 
BC may flide'into ;, d 25 187 | 
; it: Now all the cun-''; *'-** - Wi* 1 
Ms. ning'or crafe is how © * a W Jo 
of | make faft or to 0- * | | 
the || Fthe purſe, which © + MES CNET 
1a), | tiis in moving | 
the thefiring B © flide thtough the fide at Ztlicrefore 
1G || Privp down Bto'I, then make the end Tpaſstho« 
ibe | 19%. the ring B, arid alſo Dwich hi ftring to paſs 
through!the MET, ſo hall the Purſe be taft, and 
thet-may the ſicings be pat as before, and it wilt 
ſtem difficult ro fiſcover how it was done. Now 
tobpen the Purſe, tre theend Tchrough 
teRing B, ar then'throug ann, by Seen 
-putctrough theString DC," by 'this way the 
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PROBLEM Ll. 


Wheiberi it is more bard nd eb without Cath | 


Paſſes to mghg a perfect Circle, RIPE made, 
—ANNECk..> ef "a 


| diatcly without Ca out the Centye thereof wit ON 
point of a Needle : Now "which is the 
AQion? It ſees the firſt, for to draw. the mob 


nobleſt Figure upon'a Plain without othe 
help than the Hand and the Mind, : is full. of a 
miration 3 to: fing the Centre. is but 'to- find” ouf 
onely one point, tcodraw a Round, there mul 


be almoſt mfmite points, equidifiant. from the 
Centre or middle; act in Conrtuiro it-is-:both 
= gs and the Centre to . But Ccoritres 
ſeem that tohi :Cenare, 19 mon 
"4 te: fo het attention, Wurs and ſubs 
+ be in the Spirit, in; the :Eye,-4n 

ich will chuſe the.ue- point.a6 
zouland other points ? | He,that make 
DS gaysthe lms ifancecan@is guid 


which svery difficult. - | #iſhbwnſings't wo 
mongſt his Morals, and ſeems ts explain'the diF- 
ficuky which is to be fouridin the tniddle'of Ver- 
tue 3 for it midy want a thouſand ways, and befat 
ſeparated from the "true Ceritre'of the end'bf a 
right Mcdioctity of a vertiious AQtion : -forto fb 
well; it” trult touch the middÞR point} whikh is 
but one, and there muſt be't"*tue poiht Which 
reſpeCts the end, and that'sbut one onely, "Now 
to judge which is the moſt difficult, as" before*ts 
Gid, either to, draw the Roind;" or t6 find the 
| Centre, ' the Round ſeers-+6 be hardes chit to 
find the Centre, becauſe that in finding 'of |t-fs 
Yone at otice; and hath #n equal diftince from 
thewhole; But, as before; to: draw” a Rows, 
there isa viſible point imugined; about whichthe 
Circle is to be Urawn. T'efteeh that ic i3as dif 
ficult therefore; if not more, to make the Circk 
without a Centre, as to find the middle or Cehitre 


of that Circle. 
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\ PROBLEM LVL 


Ln eh: to find jo med 
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[Hs iFtobeexerciſed Ho 4 _— Pr 
— three 
i fonkeemnm Gr wi Fas od 


each 


23 3s cal. I. TEM COIL» Ks 
E cac rds, then, will him to 
ve you the reſtof;the Cards, for 4 of them bey 


each of the points.of his Ca 


: 


mp rejected, the reſi. ſhew the number of poi 


yqur lecond | 
31 Cardsfor your third Card,and giving him 


_ he 


C 5 Vis 2x 10, and 4+: 4 ? 
> Whoſoever | would- pradtife- this play with 4, 
5, 6:0r more cards, and” that the whole number 
of, cards be more or leſs than'523 and that the 
tex be 1.5, 14, 124 &c- this general Rule cnſuy 
ing may {crve:; multiply the term by the number 
of cards taken at fixſt; to the product add the 
numbex of cards taken, chen \ſubtraRt this ſum 
from the whole number of cards the remainder 
is the number which muſt be ſubtracted from 
the cards, which remains to make up the Game; 
/ if there remain nothing after the ſubtraction; then 


Cards taken 


hoſen, If the 
ubtrat the number of cards from thac number, 
and the remainder added unto the cards that did. 
remain, the ſum will bethe number of-points in 


25 - 


that his three Cards which he took:at the firſt did I 
<quntain, . As if the 3 Cards were 7,10,a0d 4 now 

7 wants of 15,83 take 8 Cards therefore for yous-+ 
trliGard: the30 wants of 15, 5-3 take 5 Cardy, 

| nd Card ;/laftly, 4 wants of 15, 115 


reſt of the Cards there will be 253 from which. | 
take q, there remains 21, the number of the three 


che number of cards remaining, doth juſtly ſhew- | 
the number of poiets which were in the cards 
ubtraQtien cannot be wade, -then * 


the'caxds taken,as if the cards were 7,10,5,8, ant 
he texm given were 12 3 (o the tirli-wants 5, the- 
wants 4 cards, which taken, the party. gives you! 


EIFKORS pd 
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the reſt of: the cards: then ſecretly multiply. 32 ; 
by t makes 48.3 to which add 4, the numberof . 
cards taken makes 52, from which 52 ſhould. be. 
-Y faken, reſt vothing ; therefore according to; the 
w | dirccion of the remainder of thecards, whichare, 
30, is equal to the points of the four cards.taken, . 
-viz- 7,10,5, 8. Again, let theſe 5 cards beſup-. 
poſed to be taken, $, 6, 10, 3, 7 their differen- 
ces to 15, the terms are 7,09,5, 12,8, which. 
number of cards taken, there will remain but 6 
cards: then privately multiply 15 by 5, makes 
75, to which add 5 makes 80, from this take 52, 
the number of cards, reſts 28;- to which addthe. 
remainder of caxds , makes 34, the ſum. with 
8, 6, 10, 3, 7 | 
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PROBLEM LvII.. 


nſus 
iber 
the 
(um Ss 
dex y ; : $23.4 
rom Cards placed in divers raukg, to find which 
ne 4 of theſe Cards any one, bath thought- ara 
1CW 

ds 

be 


$43; 


. f! Wor 15 Cards, and place them in 3 heaps in 
= | rank-wiſe, 5 in-a heap; now ſuppoſe any 
one had though one of theſe Cards in any one. 
of the heaps; it” i5 cafie to find which of 'the 
Cards it is, and it is done thus; askbim in which 
of the heaps it 'is, which place in the middle of 
the other two'3 * then throw down the Cards' 
by 1 and 7 ffto "three ſeveral heaps in rank» 
wile, undil'all be caſt down, "then asK hi 1 
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"which heap? 

Fo the” other two' heaps ale” 
: Catds alrogather, look"tpon the Cards," £N 74 
2) jr back be towards you, and throw out” ple 
pane tor that was the Card _—— upr* 2 # 


pr Tg FROBLEM Lon. 
Ma fork bein 2 ffeved to ſi to pay rota, #0 ful | | 


of theſe Cords any one thinketh upon. 


Drmit there were 4 perſons, then take 
Cards and wp them to the firſt, bid him 


wand 


think one of the z and ut theſe 4 away 3 then 

take 4 other Cards; and ſhew thetn fo like man-" | kn 
"to the ſecond pet and bjd him chipk any. hez 

he of theſe Cai Ws fs do t6'rhe'third per | in 


ſon, and ſo the fourth, &e. Theti take the 4 Cards 
of the firſt perſon, and. diſpoſe them in 4rarks," 


ang. n thera the, poodle Dy "8 
"pen 1 rage thorn (an ot 
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naneCard wilt be in ih o fotinh x __ and fo 'of 
'B others; if there be more perſons, uſe the ſame 
ac? | method. This may be praiſed by other chings, 
ds BF ranking chem by certain numbers allotted. to 
ut. | pieces of money, or fuch-like things. 
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PROBLEM LIX.. 


—_— 


; How 20 make an Inftrument to belp Heating, as Ga- 
: 


nd  lileus mage to belp the Sight. 

& 
* 4 *Hink not thatthe Machematicks ( which hath 
17h ”- farniſhed us'with ſuch admirable helps for 
en Gecing) is wanting for that of Hearing; it's well 
in. K known that long Trunks or Pipes make one 


hear well faroft, and Experience ſhews us that 
in certain places of the Orcades in a hollow vault, 
that a man ſpeaking bat (ofcly at one corner there- 
of, may be audibly underſtood at the other end : 
notwithſtanding thoſe which are between the par- 
tiescannot heas fir ſpeak at all:andit isa general 
Principle, that Pipes do greatly helpto ſtrengthen 
the Activity of Natural Cauſes : We ſec that 
| fc in'a Pipe; burns 4 or 5 foot high, 
"= which would ſcarce heat, being in the open air: 
KY themuprure or violence of wattr ifſuingout'of a 
Founrain, ſhews: us that water being — 
Into Pipe, cauſerh a violencein its RY 
Guiſesof CADDOANFALES Ow 
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nr Trunks are to make the Light and Species more © pips 
v rfible and proportionable to our Eye. It is (aid 
that a Prince of Taly hath a faix Hall, in which | 
-hecan with facility hear diſtinRly the Diſcourſes Þ of «| 
of thoſe which walk in the Scent Gardeng, dle 
which js by certain Veſſels and. Pipes that anſwer & Cen 
from the Garden to the Hall. Vitravius makes tho! 
mention alſo of ſuch Veſſels and Pipes to ſtreng- any 
' then the Voice and Action of :Comedians : andin Y you 
theſe times amanrgſi many Noble Perſonages, the Y tun 
new kind of Trunks are.ufed to-help the heari it 
being made of Silver, Copper, or other od 
Ing material 3 in fannel-wi'e putting the wideſt | and 
end to him which ſpeaketh, to the, cnd to cons © liol 
tra&t the Voice, that fo by the Pipe applied ta Y knc 
the Ear it may be more uniform, and leſs in day Ant 
e the Yoice, and fo conſequently Y qui 


ex 10. dilipat 
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" PROBLEM. LX: - 


of a fine Lamp which goes not out, though onecar- 
ry it in ones pocket : or being rolled pon the ground 
will ftill burg- | | 


T muſt be, obſerved that the Veſſel in which | an 
the Oil is put into, have two'pins on the ſides | wt 

of it, one againſi another, being included with: | 1 
2n.4 circle: this cixcle ought. to-have two otha | © 
Pjns,to center into another circle of braſs, or other of 
ſolid matter, laſily, this ſecopd circle hath tw# 
oh | ping 
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you hold in your hand 3. and having done 
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pips, which may hang within ſome. Box to con» 


"Fain the whole Lamp, in (ach manner, that there 


be fix you in diftcrent poſition ; Now. by the aid 
of theſe pegs or pins, the Lamp that is in the mid- 

dle will be always well fituated accordipg to. his 

Centre of Gravity, | 
though. it be turned 
any way: though if 
you endeavour ' to. 
rurn it uplide-down, 

it will lie level ; 

which. 1s pleaſant 

and admirable to be- 

tiold to thoſe which 

know not the cauſe. 

And it is facil from this to make a place to reſt 
quiet jn, though there be great agitation in the' 
outward parts. 
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PROBLEM LXxI. 


Any one baving thought a Card amongſt many - 
Cards, how artificially to diſcover it out- 


6 lo. any number of cards, as 10, 12, &c. and 
open {ore four or tive to the partics light, 
and bid him think one of them, but let him note 
whether it be the firſt, ſecond, third, '&c. then 
with promptneſs. learn what number of Cards 
you had inyour hands, and take the other part 
of the Cards, and place them on the top of theſe 


ſo, 


_, g _ : 
WT 
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Sg Mathematical Recreatiot; 
fo,/akhim whether his Card were the firſt, 
cond,” &4.” then before knowing the number 0 

- Cards that wete at the bottom, accountbacks | #1 
—_ until you come toit : fo: ſhall you eafily me 
out the Card that he thought upon. © | lf 
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PROBLEM LXI,. 


Three Women, A,B, C, carried 4 Appl to 0 Mor ol 
to ſel, A bad 20, B 30, end x p09 Jo 0) 
" as manyfor a penny the one as t 
brought bome one as much money as another : or. w 
, _ conla this be 7". A F 
Þ halt 


He Adſiver to the Problem i is eafie : As ſups ; 

poſe at the beginning of the Market, A ſold F 5; 

her Aples ata penny an Apple, and fold but two, ca 

. which was two pence, and ſo ſhe had 18 lcft; ho & 


——__l_ - ,  burBGold 19, whih | 
Om pac, lf by 
8 PO She 8914 4 is. by lo x3 left: C who! 


3h * __ | fold 32, which was 


 nurul 
RB. ic. «6. 32 pence, and ſo had 
ec Tx 39 ; S-;, $ apples ef, Tha on 
_ ty” A e not 8 © 
"= OE in hop ro 
ES . CNEL but w 
| Gllthem toe's 
4 "pies which ſhe did, and ſo her avcles ak ; 
13 ng pence: And B having left-but 23 Apples, 
fo! them at the ſame rate, which came to 3 | 
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Uptoce: And laftly, © had bit's Apples, which 


the fame rate came to 24 pence''; | Theſe ſums? 
"money which”. each others before recejved? 
meto 56 pence,and ſo much each one received; 
nd fo conſequently brought home” one as tnuch* 
another. , 

8 rw 


LN 


—_—_— - - _ RD —— _ 
” . + © 2 j « a 
, 


PROBUEM Lxttt 
Of the Properties of ſome Numbers. 


AP. 
a4 £3 
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Irft, any'two numbers is juſt the ſam of a 

. number, chat have equal diſtance from the 
half of chat number ; the one augmentipg, and 
tie ocher dimipiſhing : as 7 and 9, of Sand 6, of 
gand 5, of zoand 4, of 11 and'3, of 12 and 
4, Of 13 and Fe as the one is more than the half, 
the other is els et ED Ent 
"Secondly, It is difficult to find two numbers 
whoſe ſum and'produdt is alike, (that is) if che 


. numbers be mſciphied one. by another, and 


4dded together, will be equal, which two num- 
bers are 2 and 2, for. to multiply 2 by 2 makes 
64nd adding 2 unto 2 makes the ſame : this pro- 
erty is in no other two whole'numbers , but in 
woken numbers chereare infinite, whole ſum and 
product will, be equal one to another. As Cls- 
#us ſhews upon the 36 Prob. of the 9th Book of 


o ' 
# * , 
wiz £1 
. -þ 
Cel 
+ by # FR 


" vw , Li 4 A FIC. ©? LOW bh; Li 4s. £43 - 
l oy Za. 43 »-. a - _+ OS $I "$6; at Re we Pe OB ER 
TOE ITS 26 28. TR. - 1 » aiÞ * EO oe 1% nt ce bing + ba 44 a ay ay: . 
BN Og two pw. oy, - St rn be Ys , k. -. al FI wed, o 
7 = X x 5 
: | | al. ' 
F » * = » d EE ooo 4 z 
Third! he numbe 
- Thirdly, Then 


v 4 


point from whence it begins; ſo. theſe numben 
muſtiplied by themſelves, do end always in 5 and 
6;. as s times 5 makes25, that again by 5 mak 
125, ſo 
216, &c. 7 | 
Fourthly, The number 6, is the firſt which A, 
rithmeticians call a perfe& number, that is, whole 
parts are <qual unto it, ſo the ſixth -part of it is1, 
che third part is 2, the half is 3, which are all his 
parts: now 1,2, and 3, is equal to 6. Itis wap 
derful to conc.ive that there is (o few of them,and 


fox betwixt x and 1000000000000 numbey 
there is but ten,that is, 6, 28, 486, $12$,120816, 
209612$,33550336,536354528,3589869056, 
and 13743869132S, with this admirable pro- 
perty , that alternately they end all in fix and 


I51115727451553768931328. 


ges carries with it an excellent property 3 for take 
what number you will, either in groſs or in part, 
the nines of the whole or in its parts rejethel 
and taken ſimply will be the ſame, as 27 it makes 


or of the ſumeef 2 and 7, its all ones (of the 
nines were taken away of 240, it is all one if the 
nines were taken away of 2, 4, and ©. for the 


rs5 ands are called cir. 
cular numbers, becauſe the circle turns to the 


2.78 


6 times 6 makes 36, and that by 6 makes. 


how rare theſe numbers arc, ſo of perfect men; 


* eight, and the Twentieth Perfe& Number þ 
-Fifthly, The numberg amongſt ather priviled | 


3 times 9, ſo whether the nines be rejected of 2} 


would remain 6 in cither 3. and. fo of others, 
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he'Y © Sixthly, 1.1 being multiplied by. 2,4,5.6;7.8 
en | org, will end and begin with like hs may 
- 11, multiplied by 5 makes 55, if multiplied by $; 
.1t. makes 88, &c. we 
.Seventhly, the numbers 220 and 284 bein 
unequal, notwithſtanding the parts of the one 
— r do always equalize the other num- 
ber: fo the aliquot parts of 220 are 110, 54, 
44, 22,.20, 11, 10, 5, 4,2, I, Which together 
makes 284, the n_ parts of 284,are 142,71, 
442-1, which together makes 240, a thing rare 
and admirable, and difficult to find in other nur 


$. | 
.,Eightly, The numbers 3, 4 5, (found out by 
Pythagoras ) have an excellent property in ma- 
king of Recnge Triangles :..upon which the 
47.Pro. of the firſt Book of Exclide was grounded, 
that _ the ſquare of the: Hypotbenuſal in any 
Triangle, is cqual to the ſquare of the 
ther two ſides; that _. OP ING! 
5.5, the Hyporbenuſal ETD? 3" mY 
multiplied 1n5makes . 
25, and 4- mulcjpled j 
in 4 makes 16, and3 | 
ukiplid in 3 makes 
9, but 9 and 16isc- | 
qual to 25,0r if thelc 
numbers 3, 44,5; DE 
doubled, viz. 6,.., 
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"p4 alhmkaſebt Ueerntiot 
try s put * ether makes 200, as before: 
ripled, Quathigled; &* 
. eb wi eve Fo, /g,arc roanifal 
y 1 dom thus-for the help of futh 
which plot ſongs Gardens, Houſes, encamp Horſe 
Xample; take 3'Coxds,"one of 5 yards, 
= if TEE of 2 abs, Cfing 
GW © &c. Or all m one 
Ip 3 ERS make knots "a 
F? rn 7-4 $07 LOLAv7 it & the terms of the 
ELLE EL IE ' thvaſures, To thelt | 
- three parts will mak 
x right angled "Pris 
. angle, as 4, BO 
33 bs =_—_ is _ ”_ 
"= 5 Fri arC 
| D-Lophoroara Gur 
"phac;'a Sm 
" »y or rtf long c tare.” | 
is a figure; EDFG to lofted, . 
yards broad, and FG 10 lo! 
meaſiire out E D 60 yards, anda” D; 
two ping or pegs 3 _— ce the Ap T 
your Triangular Cord B fer the line 


TriangleA B be in the line E-D, "which _ 


'atA; make the Cord A B fit E-atid' A 
pur the other two Cords of the Triangle 
they meet, ,which will be in'C; and plate a 
at C3 take afterwards a lo d; and by 

ints 1 and C a x00 Yar! 
Wer and Key 


rs, and it cubick pumbers be added ſucceſ- 
* fvely-fromthe unity, there will be likewiſe made 
m_ numbers. 


oret ary? —_— it _ co drive the Line'GD! 
Sos © the anguled Figure or Long re 
fold; | Qhallbe plotred; whoſe breadeh 1s 60 oo bagens 
ful F . kength 100 yards, as was required: and torexe- 
ſeat F mive this, meaſure E G, then if FD be as fong 
ds, # the figure is true : otherwiſe it is defective, an 
r the | nay eaſily be amended. 

lis  Ifone betaken from any ſquare number which 
$"& F is odd, the ſquare of halt of it being added to 
hk F the firſ ſquare, will make a ſquare number... 

hel The ſquare of half any even number +. « 
nake — to that even number makes a rare 
Tis BY number,and the even number taken from it leaves 
65 B aſqoare number. 

yith One numbers be continually added froglehs 
of a hangers þ there will be made alt uare 


PROBLEM LXIV. 


Of- an Excellent | nhink rows «fn i 
Jef with Oil, an Ss s long time. | 3; 


[ Spank w not here of a common Leng which 
Cardanus writes upon in his Book de ſabtili- 

ie, for that's a little Veſſel in — 
RW, 


” 96 HBathematical Recreation; 
be which is full of Oyl, and becauſe there is but ong-. f Te 
uſed. 


littlehole at the bottom near the Week or Matchy 
the Ojtruns not, forfear that there be ——_ toucl 
above;: When the Match is kindled it begins ts BW Mine 
heat the Lamp, and rarifying the Oil it iſſueth by. | ty-ol 
this occaſion: and:ſo ſends his more airy parts as BY with 
bove, to avoid vacuity. & 
Fo Buc that which: Þ and! 
ij heredeliver is more | tedt 
ingenious, the prins Y' the 
cipal piece of which Y that: 
v7. is avecllcl, as CD, 
; which hath near the dn 
bottom a hole, anda 
as ; funnel or pipe C,and 
. _- -..- thena bigger funne, 
< | , which paſſeth tho- 
b xow the middle of the Veſſel, havingan opening 
F at D near the E top, and another at the bottomy 
If as af E. near the Veſſel under it, fo that the Pipe | 
touch it not : the Veſſel being thus made,. 611 it 
with Oyl, and opening the hole C, the Oil runs 
ning out will ſtop the hole at E, or throwing in' 
Oil inco the Veffcl underneath, until E be ſtops 
ped z then the Oilat C will not run: becauſe no 
air can come into the Pipe DE. Now as the 
Qit burneth#and conſameth in the Veſſel A By che 
hole at Ewill- begin to open, then imimediately 
will C begin to run to fill up AB, and E being 
fopped with the Oil, the Oil at C cealcth/to runs 
Wie wu; ET ein Bt 
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/* It is certain. that ſuch a Lamp the Athenians 
_ uſed, which laſted-a whole year, without being 
| BF touched : which was placed before the Statue of 
to | Miners, for:they might put a certain quanti- 
by. ty of Oylin the LawpC D, and a match to burn 
as BY without being conſumed : ſuch as the Naturaliſts 

4 Y write of, by which the Lamp will furniſh it ſelf, 
h1 F and focontinuein burning : and here may beno- 
ors | ted that the Oy1 may be poured in at the top of 
ins Y' the Veſſel at alittle hole, and then made faſt agaiti 
ich } that the Air get not in. 
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_ . PROBLEM Lxv. 

Nc Hy” 

hoe Of the play at Keyles or Nine-Pins- 

ing ; "oA ? 

my Y K7 Ou will ſcarce believe that with one Bow!, 
ipe  _J. and at one blow playing freely, one, may 


lit  firikedown all the Keyles at once : yet from Ma- 
un- Y thematical Principles it is cafie to be demonſtja- 
i FF ted, that if the hand of him that plays were {6 
ops | well aſſured by Experience as Reaſon induceth 
no NF one thereto, one might at one blow ſirike down 
the F all the Keyls, orat leaſt 7 or 8, or ſuch a number 
For they are but Nine in all, diſpoſed or pla- 

| ced in a perfe&t Square, having Three every 
way- Let us ſuppoſe then that a good Player 
inning to play at 1 ſomewhat low, ſhould ſo 
btke' it; that.it ſhould firike down the Keyles 
2and'5, and theſe might in their violence ſtrike 
H 


down 
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"Is | wathenatal Kemgtion. 


_ the Keylet 3, 
, and 9, and' the 
Bowl being in-moti. 
on /may ſtrike dowy 
a TRA 4 - 7. 
4 Keyle- may | 
ſirike theKeyl 8, and 
ſo all the 9 -Keyles 
may be ftriken down 
at once. / A 


PROBLE M Lox. 
of S petlacte of ple 


O'S SpeQacles of blew, Ps bo Or | h | 
colour, are proper to recreate the fi ws | 


dl preſen the Obje&s died inlike colour 
the lafſes are, only thoſe of ' the Green: 
ſomewhat degenerate 3 inſtead of ſhewing a in 
lycolour, it will repreſenta pale dead colour, an 
it 1s becauſe they are nor dicd greeh'ctiough, © 
receive not light Fo for grecn :\ and colout | 
theſe Images that ough theſe Glaſſes untg 
the bottom of the Ove 


+ $ 
y - * # . 


T is certain, vhat not onely Glaſſes dyed green, but 
.all ather Glaſſes colowred, yield the appearances 
| 2 of Objects ſtrong or weak, in colour according to the 
"JN quantity of the'dye, more or lef, as one being very 
— | low, another apale yellow ; now all colours are not | 
* Þ proper.to Glaſſes to give colour, hence the defef} is not 
that they want faculty to receive light, or reſiſt the 
penetration of the beams for in the ſame Glaſſes 
iſe which are moſt dyed, give always the Objeds 
_ JN. more bigh-colowred and obſcure, and thoſe which are 
a TS! give them mare pale and clear: and this is 
add YN 4aily made manifeſt by the painting of Glaſt, which 
tnders more tbe penetration of tbe light than dying 
dath, where all the matter by fire is forced into the 
Glaſe, leaving it in all parts tranſparent: | 
' SpeAlacles of Cryſtal cut with divers Angles Dia- 
moud-wiſe, do make a marvellous multiplication of the 
appearances, for looking towards a Howſeit becomes 
. # 8 Town, a Town becomes like a City , an armed 
mart ſeems as a whole oof cauſed ſolely by the 


diverſity of RefraGions, for as many Plains as there 
are on the out fide of the Speltacle, ſo many times . 
ml the Objeft be multiplied in the appearance, be- 
+2 YY cauſe of divers Images caſt into the Eye. Theſe are plea- 

8 ſorable Spettacles far dvaritiow perſon that love Gold 
and Silver , for one Piece will ſeem many, or one 
H 2 
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miſchief is, he will not bave bis end in the enjoyingef 
* for endeavouring + take it, it will _— but s 
ceitful Image, or delufion of nothing.” Here may 
you note, that if the finger be divetied. by one and the 
ſame ray or beam, which pointeth to one and the ſang 
abje, then at the firſt you may touch that viſible Ob- 
jed without being deceived : otherwiſe you may fall 
often in touching that which you ſee. Again, they 
are Speftacles made which do diminiſh tbe thing ſeen 
very much, and bring it to a fair perſpeizve firm 3 
eſpecially if oxe look upon a fair Garden-plat, a gres 
zer Valk, a ftately Building, or great Court > the 
induſtry of an, exquiſite Painter cannot come near i 
expreſs the lively form of it as this Glaſf will repre 
ſem itz you will have pleaſure #0 ſee is really exper- 
mented; and the cauſe of this is, that the Glaſſer of 
theſe Speftatles are bollow and thinner in the middl, 
tban at the edges, by which the viſual Angle 
_ » madeleſſer : Tow may obſerve a further ſecret in thiſe 
Speiacles, for in placing them upon a Window mt 
may ſee thoſe that paſs to and fro iu the Streets, with 
ont being ſcen of any; for their property is toraiſe u 
tbe Obje&s that it looks upon. 

Now I would not paſt this Problem withmnt 
Jaying ſomething of Galileus admirable Glaſt : 
for the common ſimple dive Glaſſes, give 
Aged Men but the Eyes or fight of Toung Men, bu 
this of Galileus gives a Man on Eagles Eye, or a 
Eye that pierceth the Heavens *: Firft it diſcoverelh 
the potty and ſhadowed opacous Bodies that are found 
.about the San, which darkeneth and diminiſheth the 
Rlendor of that beautiful and ſhining Ln 
we ' 


Secon 


ES "P - ” ge EO It! 34 5 "EY C "IA "y " 8 TY Ts - Y' G 5 IG. 5A "> < Ca TY er, PY 
N * 0 » : - ac'# wo . - HS? Bs CT \ 
> y ee} 6 2p 
d $ ” ROWS. 
. q 
100 matical RB 11 
*443% 1 2 
b #:5K 
| 7 4 adhd 'S + 


beap of Mmey will ſeem as @ Treaſury : but all the 
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Secondly," Þ\ſhewt' the New Planets bat accompa- 
Saturn axd. Jupiter ; Thirdly, in Venus is 
zen the New, Full, and Duartile Increaſe; inthe 
my f Moon byberſtparation from the Sun : Fourtbly, tbe 
id the | ortificial firutlare of 1his Inſtrument helpeth-us to ſee 
ſam | an innumerable number of Stars, \wbich otherwiſe 
e Ol are obſeurtd, by: reaſon of the natural weakneſs of 
it anr fight 5 yea the Stars in Via-Lactea are ſeer 
et moſt apparently; where there ſeem no Stars to be, 
g/en this Inflrument makes apparently to be ſeen, and 
om 8 further delivers »bem to. the Eye in their true and 
gres- lively colour"; "as they are in the Heavens, in 
; te which tbe *Plendor of ſome is as the Sun in bis 

ar 0 woot glorious Beauty. | | 
rept 8 i This Glaſs bath alſo a moſt excellent uſe in obſc x- 
' wing the Body of the Moon in-time of Folipſes,. for 
er. it augments it manifold, and mot manifeſtly ſhews 
| the true form of the cloudy ſubftanre-in the Sun ; 
and by it is ſeen when the ſhadow of the Earth be- 
gins to eclipſe the Moon, and when totally ſhe 14 over- 
ſhadowed. Befides the Caleftial Uſes which are 
made of this Glaſs, it bath another Noble Property, 
'it far exceedeth the ordinary Perſfpefiive Glaſſes, 
which are uſed to ſee things remote upon the Earth : 
then BY For as this on reacheth up to the Heavens, and 
loſt: Y excelleth them there in bis performance, ſo on the 
webs Earth it claimeth prebeminency, for the Objedts 
, WY which ore fartheſt remote, and moſt obſcure, are-ſeen 
Tr all plainer than thoſe which are near at band, ſcorning 
ered fY it were all ſmall and trivial ſervices, as leaving 
found them to an inferionr belp : great uſe may be made of 
th this Glaſs in diſcovering Ships, Armies,&rc. Now tbe 
apparel or parts of this FR or Glaſs is mean 
3 op 


or ſemple, mich male 34. the SR eble Cha 
71g it perforiny- ſub” great Servige )* having: bet ;g 
Convex Glaſy, t in the middle, te. unite and 
amaſy the Rays, == make the Objeft the greater: 
a the the viſual jam pa atalſe 8 Piper 
Trunk to anaſt 1 $peries, | binder the greatneſs 

of the light nk hrracloge (to. (ce! well, 
CE Ebewel inlightened,, and the Eye in 


ber. wy _ the other 


Ns fenlers in the ation 1 therefore many ongh 
zo be rank ſering that exat propartion'iu Geometths 


ju #he ace 


—_— then abere is eJyned #81034 a Glaſi of « 
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© PROBLEM LxvIL 
ad | Of the Aden or Mogner, and the Needler towch- 


ed therewit 
of | Ho would believe, if heaw'not with his 
ther Y - Eyes, that a Needle of Steel being once 


pr+ | touched with. the Magners, turns not once, not a 
wh | year» but as long as the World laſteth ,-his end 
wind © towards the North and South 3, yea though one 
£ remove it, and turn it from its poſition, it will 
wilt | core again to his, points of: North and South ? 
js & Who would have ever thought that a brute Stone, 
ih NY black and ill formed, touching a Ring of Jzon, 
"+ BY Gould hang jt in.the Air, and that Ring ſupport 
aſecqnd, that to ſupport a third, and ſo unto 10, 
12, Or more, according to the ſtrength of the Mag» 
mers making as-it were a Chain without a Line, 
« B without ſouldering together, or without any 0- 
: ther thing to ſupport them onely 3 but a moſt oc- 
';;  cuitand hidden ycrtus, yet moſt evident in this 
_ 2. Þ <f&&, whichpenctrateth infenkbly from the firſt 
—; {| #9ithe ſecond, fromthe ſecond tothethird, &'c 
i | (- Isit nota, wonder to ſee that a Needle touch 
| edgnce will draw other Needles -and fo a Nail, 
4 | the point of a Knife, or other pieces of Iron? 
| Is ie not a pleaſure to ſee how the Mages will 
\Q&  tunFile-duft, or moveNeedles, or Nails being 
BE upon a Table, or upona picce'of paper ? Far as 
loon as the Magnes turns or moyes over, it moves 
” H 4 alſo; 
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alſo; whois it that would not be raviſhed asit | and' 
eee E  weretolceahandef | Wo! 
' IxOn write upon a | how 
| Plank, ay ſee> If ral 
ing the. Magn with 


which- caufeth 'that # trad 
motion behind the F itth 
i 9% Plank, ortomakean I toiic 
I TY Yes Image of Tron to xup of ' e 


, upand down a Tur- {| Stor 

ret : now infiniteof | plc 

ſuch inventions is | oru 

Pr to be extra } Stor 

&ed from the pro- | Wo! 

perties,pf the May- off 

HCI» Dh 

What is there in the World that is more caps t 

ble to caſt a deeper aftoniſhment in our minds in tl 

than a great maſſie ſubſtance of Iron to hang in 

the Air in the midſt of a Building without any plac 

thing in the World touching it, but only the Air? F 

As ſome Hiſtories aſſure us that by the aid ofa } and 

Magnes or Adamant, placed at the, Roof of one heig 

of the Turkiſh Synagogues iu Mece, the Sepul- 

che of that infamous Mabomee refts fuſpendedin F * ©) 

the Air; and Plizy in his Natural Hiſtory writes way 

that the ArchiteQor Democrates did begin to mar 

+ -vault the Temple of Arfizoe in Alexandris, with | thav 

 _ "ſtorcof Magners toproduce the like deceit,to wo all; 
the Sepulchre of that Goddeſs likewiſe in tea 


F þ 
8 þ 
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I ſhould paſs the bounds of my counterpoile, | '£ 
if Lſhould diyalge all che ſecrers of this _ ſon. 


\ 


” nana Becetation. 05: 
and ſhould expoſe my {elf to the laughter of the 
World, if Hhould brag to-ſhew otheis the cauſe 
how this appearcth , than in'its own natu- 
ral ſympathy,” for' why 'is' it that a Magnes 
with one end will caſt the Iron away, and at- 
trait with'the other * From whence cometh 
it that all the Magners is not proper to give a true 
couch tothe Neale, but onely-in the two Poles 
of | che Stone 2 which is known by hanging the 
Stone by a thread in the air until-it be quiet, or 
cof | placed upon a piece of Cork in a Diſh of Water, 

is & or upon ſome thin Board, for- the Pole' of the 
tra- Y Stone will then turn cowards the Poles of the 
r0- | World, and point out the North and South, and 
Lp loſhew by which of theſe ends- the Needle is to 

" | be touched? 
2p# From whence comes it chat there is a variation 
nds in the Needle, and pointeth not out truly the 
» in} . North and South of the World, but only in ſome 
any place of the Earth? 
\ir? How is it that the Needle made with pegs 
ofa and incloſed within two Glafſes, ſheweth the 
one F height of the Pole, being clevated'as many de- 
pul- grees as the Pole is above the Horizon ? 

| What's the cauſe that Fire'and Garlick takesa- 

rits | way the Property of the Magrer? There arc 
n to } tanypreathidden Myſteriesin this Stone, which 
vith | ttave troubled the Heads of the moſt Learned in 
ns all Ages, and to this time the World remains ig» þ 
> al Forage of declaring the true cauſe thereof. 
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'"Some ſay he by help of the Magyes 
for which are akſent may' know each ot 1 
Ming 
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' mind, as if ona being here at London, and An» 


; . | Ma 
ther at Pragae in Germagry, if cach of themhack || 2, 


tuc is ſuch that jn the ſame timethat, the Needle, Þ 1-2; 
which is at Progueſhall move, this that is at Law. Y 7; 
dey ſhall alſo, provided that the parties havelike Þ wav 
ſecret Notes or; Alphabets, and the obſervationbs || ,,, 
at afet hour of the.day or night; and when the F ,3,, 
one party will. declaxe unto the other, then leg | 1yw 
that party move. the, Needle to theſe Letters F gþo; 
which will declaxe the matter to. the other, and f gf 4 
the, moving of the other parties Needle ſhall open Þ gbew 
his antention, - EN ; 
' The invention. is-ſubtile, but Ldoubt whethey your 
ip the'World there can be found ſo greata Stoney Nl pep 
or ſuch a Mages which carrics with-it ſuch vir; | gf 
tue 3. neither is it expedient, for Treaſons would | mori 


be then too frequent and open. , , ii Þ 4off 
| | - A &N; 

| mn es 
\Examination, | #- 

S 241 ' th Point 


F He Experimental Difference of Rejetfion and | que, 
_- Attrafiion proceeds not - from the differew || + 
Natere of Stones, but-from the Quality of the Troy; 
and the virtue of the Stone confifteth oneby, and eSecir 
olly is bis Poles, which being banged in the Air nerng 
one of bis. ends always naterally towards the South, 
and the other towards the North: burt if a Rod of 
tron be touched-with one of 'the 'eydy thereof, it bath 
the dike property in yurning North ayd Savb, 4s the 
448 agnes 


Magnes bath : Notwithſtanding the end of the Irom 
Rod tonched, bath 2-contrary poſition, to that end of 
the Stone that touched it ; yet the ſame end will at- 
edle; F trad? it, and the other end rejett br; and ſo contrarily. 
a> | This may eafily be experimented upon two Needles 
like F ronobed 29icb one or different Stones, changh theybave 
abe | one 8nd the ſame ofition 3 for as you come wuto them 
the apply one end of the Magnes mtar unto them, the 
let | Nothof the bnewill abbor tbe North of the other; but 
(er? F the North of the one will always approach to the South 
and Y of the other © and the-ſame offettiow is. in the Stoves 
Pe | chrnſtlves. :'For'the finding of the Poles of the Mag- 

' | nex,6t maybe doneby bolding a ſmall Needle between 
ber N your fingers ſeſily, and ſomeving itfrom part topart 
Dt NY over the Stone, nnil it be beld perpendicular, far that 
Vii Shall be one of the Poles of the Stone 'which you may 
uld f merkout 3 in like manner find out the other Pole. Nuw 

'' | 4ofindowut whichof tboſe Poles is North or Somtb,place 
. | # Needle being touched with one. of the Poles upon a 
=] || ſmooth Convex Body, ( as the Nail of ones Finger, or 
ſueb-like ) and mark wich way the end of the Needle 
#hat was routbed:twrneth : 3f tothe South, then the 
Point #hat touched: it was the South-Pole, $&c. and it 
# maſt certain, and (according toReaſon aud Experi- 
fee, that if it be ſihended in xquilibrio in thedir, 
Y ſupported upon tbe Water, it will tagg't contrary ts 
tbe Needle that voxcheth is : for 2hen tbe: Pole that 
by marked for the South ſhall-thrn to the North, 
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PROBLEM LXVIIL 


Of the Properties of \ xe or Bowel to. blow 
- he Fire. % b > Yigwd 


7 Heſe are concave Veſſels of Braſs or Copper | 
or other material, which-may ney the 
Firez having'a Gnall hole very narrow, by which 
«is filled with Water : then placing it to the fir, 
before it be hot+ there is no effec ſeen 3 but a5 
foonas the heat doth penetrate ie,) the Waterbe- 
gins to rarifie, and: ifſueth forth.with a hideous 
and marvelousforce 3 it is _—_— lec how 
blows the fire with greatnoiſe: . 
: \iartning in his ful 
Y ot { Book of Architetiun, 
"1 ; Caps" $« approve 
” \ from theſe Engines, 
£:| that-;Wind. is: ap 
"+ other- thing thang 
| quantity of-vapouss 
| | - 1 andexhalations 
BE —uS rnd yars grams 
-ratifaction "Ha PIR and we may dray 
a' CO it; to ſhew thatalittle War 
ter may ingender on _—_ quantity of 
pours and Air: for 2G of Water thrown it» 
to an Zolipile will keep blowing near a whole 
Hour, ſending forth his vapoursa thouſand times 
greater than it is extended, ſ: 
ow 


Os 0 

Laſtly, Some apply near to the hole. ſmall 
Wind-mills, or ſuch-like, which cafily turn; by 
reaſon of the Vapours 3.or by help of two or more 
bowed Funnels,, a Bowl may be made to turn : 
theſe Zolipiles are of excellent ule for the mele- 
ing of Metals, and ſuch-like. : 

Now it.is cunning ang ſubtilty to fill one. of 
theſe ZEolipiles with Water at (o little a hole, and 
therefore requires the knowledge of a Philoſo- 
pher to find it out : and the way is thus; 


Hee 


/ Heat the Zvlipiler being empty, and" the Air 


which is within it will become extreamlyrarif | Air 
ed then being thus hor, throw'it imo Water, || fan 


and the Air will begin'to be condenfed: by which: ban 
reans it will oecnpy lefs 'room : "therefore the 
W-xet will immediately enter in! at the hole tg' ble. 
avoid vacuiry. Thus you have ſome Prafticat | fs! 


ecelatron iipon Me-Aolipile:' f 
NE up piles ©f : i Þ hss 
©. FROBLEM Lacks. Th on 


; {hd 2 air: [.1TYf » (3 3042 , 18 0d x 
Of the Thermometer ; or an Tyſtramens to med- bogs. 
.; {ure the degrees of Heat and Cold jn tbe Air. 1; 

His Inſtrument 4s like a Cylh»dyicz] Pipe of £| ſth 
' Glaſs, which hath a little Ball or Bowl at } cook 
 the'top, the ſmall endof which is placed into's | now 
Veſſel of Water below, as by the Figure may be: Y nlly 
ſeen. f | :v 
 --Then put ſome coloured Liquor into the Cy- one 
lindrical GlaG, as blew, red, yellow, green, or {. whic 
ſuch-Hke: ſuch as is not thick. ' This being dorie,- | mucl 
the'uſe may be thus. 22 ANODE D, © 
Firſt, I ſay, that as the Air incloſed in the £ wiſe 
Thermometer is rarified ar condenſed, 'the Water B Wat 
will evidently aſcend or deſcend4nthe Cylinder: | the \ 
which'you may try caſily by carrying the They | taw 
mometer from a place that is hot unto # place that'  noot 
is cold, or withoutremoving of its if you ſoftly | gam 
*pply the Palm of the Hand upon the Ball of che 
Therm- 
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Thermometer :' the Glaſs being ſo thin, 'and the 
Air {o.capable of RarifaQion, thatat the very in« 
er, | fant you may fee the Water deſcend 3 and your 
ich! band being takena way, it will ſoftly aſcend to 
he his former place again. This is yet more ſenſi- 
to. | be when one heats the Ball at the cop wich 
cal his breath , as if one AT IIS + OHM 

> | would ya woidm ' 

i F hiscar,: to make the } 

Water to deſcend by |* 

= B Command, and'the | 
2 {| reaſon ofthis motion 
4 6,” that the Air heat- | 
+2 F} &d an the Thermome- 
ed i ter, doth raritie and 
1 I dilate, requiring a s 
; 1 I} greaterplace 3 hence prefſcth the Water, and cau- 
of |} ſth it to deſcend : contrariwife when the Air 
[at } cooketh and condenſeth, it occupieth leſs room 3 
58 | now Natureabhorring vacuity, the Water natu - 
be: B nillyaſcendeth.. 

In the ſecond place, I ſay, that by this means 
2y- | one may know the degrees of Heat and Gold 
'of ©}. which are in the Aireach hour of the day 3 fora 
tie; Y much as the exterior Air is either hot or cold, the 

' B Air which is incloſed in the Thermometer doth like- 
the Þ| wiſceither rarifie-or condenſe, and therefore the 
iter” © Water aſcends or deſcends ; ſo you ſhall ſee chat 
er: | the Water in themorning is mounted high, af- 
be | taward by little and/littleit will deſcend towards 
hat' | noon or mid-day; and towardsevening it will a- 
gain aſcend : fo in Winter it will mount ſo high, 
thatall- che Cylinder-of the - Thermometer _ - 

ul, 


— 


- 


wet 


% ' ? EY 
( 4 
« 7 - . "7 
| ALLE | , 0 


4 IALIHNCL 
full, but in Sum 


mer' 1t' will deſcend ſo low that 
ſearce there will be perceived in itanywateratalk 
/- Thoſe that will determine- this. change'by | ori 
numbers and degrees, may.draw a-Line upon the | -» 
Cylinder of the Thermometer 3 and divide it jnto 
4 degrees, according to the ancient Philoſopbers,or 
Into 4 degrees, according to the Phyſicians, dis Fj 
viding each of theſe 8 into $' others,” to havein Y of 
all 64 diviſions 3 and by this way'they may not Þ - , 
onely diſtinguiſh upon what degree the Watet Þ - *( 
aſcendeth in the morning,at mid-day, and atany } - 
other hpar : butalſo one may know how much P: 
one day. is hotter or colder than another, by mars | 
king how many degrees the Water afcendeth or | + 'F 
deſcendeth, one may compare the. hotteſt and K bod 
coldeſt days in a whole year together, with thold Y 6f P 
of another year : | Again one. may. know how | the 
much hotter one roomis than another, by which $ 
alſo, one might keep a Chamber,-a Furnace, a YU fare 
Stove, &c. alwaysin an equality.of heat, by. ma» F take 
king the water of the Thermometer rett always up» Bod 
on one and the ſame degree. In brief,” one may 1 
judge in ſome meaſure the burning of Fevery, | dan, 
and near unto what extenſion the air can be rats #Y Wo! 
fied by the greateſt heat. nam 


Many make uſe of theſe Glaſſes to judgeiof Y are 
the Weather ;: for it is obſerved that if the Wat! Þ afte: 
fall in 3 or 4 hours a degree, or thereabout; that Y Ark 
rain inſueth, and the Water will-ftand. at that God 
Kay until the Weather change :: Mark the Wa» # Cub 
ter at your going to bed, for if. in the morningit 
-hath deſcended, rain followeth, but -if ir-be 
. mounted 


w 


mounted higher, it argueth fair weather : ſo-in 
very cold weather, if it fall ſuddenly, it is ſnows 
orſome ſleckey-weather that will inſue. 


4d 


PROBLEM LXX. 


Of the Proportion of Humane Bodies, of Statues, 


: of Colofſius 9 Or buge Images|, and of monſtro 
- | Giants« F" ; 


P#hogers had reaſon to ſay, That Man is the 
- meaſure of all things : 

« Firſt, Becauſe he is the moſt perfeR amongſh all 
bodily Creatures z and according to the Maxime 
of Philoſophers, That which is moſt perfedty and 
the firſt in Rank, meaſureth all the reſt. 

Secondly, Becauſe in effe& the ordinary mea- 
fare of a foot, the inch, the cubit, the pace, have 
taken their natnes and greatneſs from Humane 
Bodies. | 

; Thirdly, Becauſe the ſymmetry and concor- 


| dancy of the'/parts is fo admirable, that all 


Works which-' are” well proportionable , as 
namely the buitding of Temples, of Ships, of 
Pillars, and ſuch-like pieces of 4rchitecture, 
are /in ſome meaſure faſhioned and- compoſed 
after his Proportion. And we: know that the 
Ark of Noah, built by the Commandment- of 
God, was in length 3oo Cubits, in breadth 50 
Cubits, in height or depth 3o Cubits, ſo thac the 
length contains the breadth fix times, and ten 
times the depth; Now a Man being meafared, 

'6 I you 
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114 Mathematical Beceention: 
youwill find him to have the fame proportionin 
dength; breadth; andidepth. | :- '+ 199 
Vilalpandus treating of the Temple! of Salve 
mn (that Chieftain of Works) was modulated Bo 
all of good Architefiure, and curiouſly tobe ob- | xe: 
ſerved in many pigces tokeep the fyme propor- | {kn 
tion as the Body to his parts : ſo that_by the . an, 
greatneſs of the-Work, and proportionable me | 16y 
wetry, ſome dare aſſure themielyes thatby know- | - | 
ledge of one onely part of that building; one «xr 
might know all the meaſures of that goodly Stry- Rar 


Gure. 51 $58 KDE. BS{AHL7Y 
Some Architefs (ay that the Foundation of Y jng 
Houſes, #ndBalis of Columns, areas the Foqtz | ' « 
the: Top aud Roof as the Head, the xeft as the Bos ext 
fy. . Thoſe which have. been; ſomewhat mon 'Y Cr 
' curious, haye noted that 3s in humane Bodigg Y upc 
the parts are uniform, as the, Nole;, the Month, & wil 
Ge- thele-which axe double arc put on one bde tra 
ox ather, with a peice cguality in the lame Ar | Fee 
chitequre. : is 
In like -mannex (ome have been/yet far more  whi 
curious than'folid 3 'comparingall the Ornaments | the 
of a Corinth to the parts of the Face, 25s the IN aj! 
Brow, the Eyes, the Noſe , the Mouth 3, «he C: 
rounding of Pillars to the writhing'of Hair, the Þ the 
| Chaonzls of Columns to the: Foldings of Wa» | he 
P mens Robes, &c. | EF | 
LE © Now building being a Wark of the beſt 4rzift 
Pl there is much reaſon why man ought to make his the 
imitation fram the chief Work of Nature, which | jen; 
15 Mail. _.. | hav 
Hence it is, that Vitrwviws jn his Thicd Rook 
an 


,.. 
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and all the beſt Arcbzefes treat of the proportipy 
bf man 5 —_— others, Albert Dureus hath 
made a whole Book of the meaſures of Mans 
Body, from the-Foot to the'Head 3* let them 
xcad it who will, they may 'have a pearfe& 
knowledge thereof. But T witl content my ſelf, 
and it may ſatisfie ſome, with that which fol- 
loweths © 

- Firft, —_— of a man well .made, which 
commonly is called height, is equal to the di- 
Rance from one end of his finger to the other : 
when the Arms are extended as wide as they 
* Secondly, if a tan have: his Feet and Hands 
extended or ſitetched in form of $,' Andrews 
Croſs, -placing'one foot of 3 pair of Compaſſes 


upon his Navil, -one may deſcribe a Circle which 


will paſs þy the ends of his Hands and Feet, and 
drawing Lines by the terms of the Hands and 
Feee, you hayea Square within a Circle. | 

| Tiiaoly: the breadth of Man, or the ſpace 
which is from one fide to another 3 the Breaſt, 
the Head, and the Neck, make'the fixth part of 


' all the Body taken inlength or height. 


\ Fourthly, the Iengeh of the Face is equal to 
the length of the Hand, taken from the {mall of 
the 'Armi juntg the extremity of the lopgeſt Fin- 


og uu 
 Eiſthly, the thickneſs of the Body taken from 
the Belly to the Back3 the one or the other is the 
tenth part of the whole Body, or as ſome will 
tave it, the ninth part, little Teſs. | 
Sixthly, the height - the brow: the length = 
; 2 the 
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the Noſe, the ſpace between. the Noſe and the 
. Chin, the\length of the Ears,. the greatnels-of 


the Thumb, are perfeRly equal,one to the other, 


-, What wouJd;youſay to makean admirable Ie 
ort of the other parts, if; I ſhqu}d reckon them 


orkmen. having my 


' moſtJively aud:true proportion. -. nr” 

E Seconds. Jt is a thing moſt clear. that by the 
help of proportion, . the Body of..Hercales was 
meaſured by. the knowledge. of .his Foot onely, 
a Lion by his. Claw, the Giant by, his Thumb, 
and a Man by any.part of his Body. For, fo. it 
was, that Pythagaras having meaſured che. length 
of - Hercules foot, by the fieps, which were left up- 
onthe ground,. found outall his height: .and {q 
it was that Phidras having .onely 8: Clay. of « 
Lion, did figure and draw out all the Beaſt accor: 
ding to his true-type or form, : ſo the exquilite 
Painter Timantes, having painted a .Pygmey. or 


Dwarf, which he meaſured with a fadome made. 


with the inch of «Giant, it was ſufficient to know 
the-greatoeſs of that Giant. |, . 


To 


a 42 
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 Tobe ſhort, we may by like method come ea- 
fily co the knowledge of many hne Antiquitjes 
touching Statues, Coloſſus, and monſtrous Gi-. 
ants, onely (uppoling one had found but one on- 
ly part of them, as the Head, the tiand; the Foot, 


' or ſome Bone mentioned in ancient Hiſtories. 


- Of Statues, of Coloſſus , or buge Images- 

T Ttrmvins relates in his ſecond Book, that the 
Y Archite&.Dinocrates being deſirous to put 
out to the World ſome notable thing, went to 
Alexander the Great, and propoſed unto him a 
high and ſpecial piece of work which he had pro- 
Ked ; As to figure out the Moynt Athos in form 
of a great Statue, which ſhould hold in his right 
hand a Town capable to receive teu thouſand 
men; and in his left hand a Veſſel to receive. all: 
the Water that floweth from' the Mountain,, 
which with an Engine ſhould. be_caft into che 
Sea, This is a pretty proje, ſaid Alexander : 
but becauſe there was not held-room thereabout 
tonouriſh and retain the Citizens of that place, 
Alexander was wiſe not to entertain the De+ 


' Noy let it be. required of what greatneſs this 
Stattie might have been, che Town.in, his righe 
hand, and the Receiver of Water in his left hand, 
if it had been made. | 
- For the Statue, it could not be higher than the 
Mountain it ſelf, and the Mountain was about 
a Mile in height plumb or p-rpendicular 3 
_ Wo" theretore 


cal Recreation. x7, ; 


Frs gzathematical rereation, 
*ierefore the Hitd of this Statue ought to be. 
. + the ror patt of his height, which would be $89, 
_ foot, att f6 the breadth 6f his hand would be 
- $50 foot, the Tength now multiplied, by the po 
breadth, makes ah hundred twenty five thonfand | 
ſquare feer, for the quantity of his hand to make' | © 
the Town in, to lodge the faid z0000 men, al. 
Jowing to each man near about 12 foot af (quare 
ads Now Jidge the cipatity of the other hy 
parts * this Celeſſis by that which is already de- Go 
lIiyered. - ay | 
Secondly; Pliny in his 3 4 Book of his Natural | 
Hiſtory, fpeaks of the fattious Coloſſus that was 
at Rbodes, between whoſe legs a Ship tight pals F £, 
with his Sails open or diſplayed, the Statue be. 
ing of 70 cubits high : and other Hiſtories re- 
port that the $argſens having broken it, did load 
goo Camels with the Metal of it. Now what. _ 
might be the. greatneſs and weight of this 
Statue ? | 
For anſwer, It is uſually allowed for a Ca- 
rhels burthen 1200 pound weigftit ; therefore all \ 


the Coloſſis did weigh 1080000 pound way Wor 
which is ten hundred and fourſcore thou My 
pound weight. | th 


Now according to the former Rules, the Head 
being the tenth port of the Body, this Statues (a1 
Head ſhould be'of 7 cubits, that is to lay, 10 foot 
and a half, and ſeeing that the Noſe, the Brow; Þ 
and the Thumb, are the third part of the Face, " 
his Noſe was three foot and a half long, and by 
much alſo was his. Thumb in Tength : now the in 
thickneſs being always ghe third part of the 


lepgth, 


Sathenrafical Reertations x75 
1ingth, it Mibild ſeem thathis Thurtth was a foot 
"be | - Thirdly, Phefid Pliny i'the lame place re- 
| $ that Nerd'did cauſe to corhe otrt of Fraxce 
nd tte aly; "a brave and bol#Statne-tnaker called 

| Zenodoets, to exeft hith a Coloſſui of Brafs, which 


- was niade bf 126 foot in height, which New cau- 
__ {ed to be paitited/itt the fame height. Now would 
you know the grezeneſs of the Members of "this 


as. Coloſſis ? The breadth 'wonld be 20 foot; his 
| Face 12 foot! his Thutrb and his Noſe 4 foor, 
__ according to the proportion before delivered. 
al ' Thus Fhave's fair field or ſubje&'to extend my 
he. EM npon, buit it is'upon another occafion thatir 
of was undertaken Let us ſpeak therefore a word 


ba” touching the Giatits, and rhen' pafs away to the 
hat matter. : C2 Es | 
tlys | Of- Monflrous & TANTS. 


o Yu vilthardly believe af chat which'T fa 
- touching this, neither wilt beHeve all thar 
- which Authors fay upon this Subje& : notwirh- 
1 ſtanding yoti ttor Þ cannot deny but that long ago 
Tat there have beer Men of a4 moft ptodigiots great- 
; te: for the Holy Writiiigs witneſs this chem- 
no | ves, in Deatviii, that there Was acertain Giant 
00! alted Og; of 'the Town' df Kibath, who had a 
vis, Bed of Iron, the length thereof was 9 cubits, and 
16 | i breadrh'4 cubits. KY FINGTSE A Fe 
So in the Firft of - Kings, Chap. + chere is 

tention made of Gohab, ' whoſe height was a 
I 4 palm 
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palm, and 6 cubits, [that is more'then 9 foot, he 
was armed from the Head to the Foot, and big 
Curiaſs onely ,; with the Iron of his, Lance, 
Weighed five thouſand and fix hundred Shekes, 
which in our common Weightis more than 233 
pound, .of 12 ounces to the pound. , Now it is 
certain, that the reſt of his Arms, taking his Tar- 
th Helmet, Bracelets, and other Armour toge- 
ther, did weigh at the leaſt five hundred pound, 
a thing prodigious ; ſeeing that the ſtrongeſi 
man that now is,. can hardly; bear 200 pound 
yet this Giant.carries this as a Veſture without 
pain, 

.... Salinys xeporteth in his 5 Chapter of his Hi- 
ſtory, that during the Greeians:War after a pres 
oreafowing of the Rivers, there was found up» 
on the Sandsthe Caxcaſc of a man,: whoſe length 
was 33 Cubits, (that is 49 foot and a half) theye; 
fore according to the proportion delivered , his 


Face ſhould be five faot-inlength, athing prodi- 


gious and monſtrous. : 

* Pliny in his 7 Book. and 16 Chap. (gith, that 
1n the Iſle of Crete, qr Candy, a Mpuntain being 
cloven by. an Earth-quake , there was a Body 
itandipg upright, which had 46 cubics of height, 
Some believe that. it. was the body of  Oriex or 


Othos, (but I thipk rather it was ſome Ghoſt, or 


ſome. Deluſion). whoſe Hand ſhould have been 
7 fpot, and his Noſe two foot and; 3 half longs 


© Biit that which Platarch in the Life of Serrarins 
/ p£pgres of, .is mgre itrange, who. ſaich, That in 
Fig. ® Morative-Town, where js js chought 

= I that 
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that the Giant Anthews was buried ; Sertoriue not 
believing that which was reported of his prodj- 
gious greatneſs, cauſed his Sepulchre to be open- 
ed, and found that his Body. did contain fixty 
233 | Cybits in length, then by proportion he ſhould 
itis {| betea Cubits, or fifteen fogt in breadth; nine 
[ar- £ foot for the length of his Face, three foot for his 
oge> | Thumb, which is near the capacity of the Colofſhs 
ind, at Rhodes. | D. 
peſ} But behold herea fine Fable of Symphoris Came 
nd; pefius, in his Book intituled Hortus Gallicus, who 
1out | fays that in the Kingdom of Sicily, at the foot of 
a Mountain near Trepane, in opening the foun- 

Hi- f dation of a Houſc, they found a Cave in which 
reat | was laid a Giant, which held inſtead of a Staff 
up. © 2 great Poft like the Maſt of a Ship and going 
th to handle it, it moulder'd all into Aſhes except 
exe; the Bones which remained of an exceeding great 
his meaſure, that in his Head there might be eafily 
odi» | placed's Quarters. of Corn, and by proportioy 
$ it ſhould (cem that his length was 200 cubits, or 

that | 3oo foot; if he. had aid that he had been 3oo 
0g cubits in length, then he might have made us be- 
ody lieve that Noabs Ark was but great cnough for his. 

zhts Sepulchre. | 

s Or Who can belieye that any man eycr had 20 
.or- || bits, or 30o foot in length for his Face, and a 
een Noſe of ten foot long ? But it. is very. certain 
Nee that there have been men of very great ſtature, 
| as the holy Scriptures before Pt and many 
rs | Authors worthy of belief relate, 8 
tin . Joſephus Acofta in his firſt Book of the Indian 
Hliftory, Chap-19. a late Writer, reporteth, that 
om at 


x22 MWathetnatical Rerreation: 
at Peru was foimd'the Bottes of a Giarit - which 
Was Gr etcater thart cheſe of ours are , thit 
is 18 footsfor there is afually attributed to the talk. 
eff ordinaty mari in theſe our times but fix fooref | £7; 
tetigth ; arid Hiſtories are full of the deſcripriog || ©; x 
of other Giants of g, 10, and 12 foot of height 


and there hach bin feet in our times fone w ah 
have had fuch heights as thefe. 'T 6 
T5 I 54-1! 00 
Mie: . | ma 
; Kee wh 

P ROBLEM LXXkl. bo 

Of the Game at the Palm, at Trap, at Bowles, Put: | © 
tail, and others. | 8 1 


He Matherriaticks ofteti findeth place in fun. ac 
| dry Garnes to aid and affifi the Garneſtey, | 7" 
though tot utiknown unto them 3 hence by Ma. | * 
theratical Principles, the Games at Tenhis may 
be affiſted, for alf the moving in it is by right | © 
Lines and Refletions. From whence comes it, 
that fron the appearances of flat or convex Ghſl "4 
ſes, the production and refleQion of the Specis _ 
are explained? Is it not by Right Lines? In the 
fame propottion one might ſufficiently deliver 
the motion of a Ball or Bowl by Geometrical jo i 
Lines'and Angles. ny * 
Bur the exetciſe, expertence, and dexterityof 
the Player ſeerns more in this aQion than any 6 þ 
ther Precepts: Notwithſtanditig I will deliver ne 


here ſome Maximer, which being reduced to Pre: FB 
Aice, atid Joyned to Experience, will give a om 
| advan» ute 


Mrantage to thoſe which would make uſe of 


OS Le 22345 IS”, 460 
 ximeis thus : When ; 
a Bowl toucheth a-.. 4 


- moving of the Ball is * | 


; "x bi WP a Py , , OT EY YT WIT: "yy COT COPOEL "OF > 23 abs PETIT CET PEO, IQTEF" ya 
"EH YT. our : Y 4 * ts 3 "EY 
=, FE -,. 

1 T1 7 6H 

3 ” oF % \ ke be 
4 &* #. 2 o*, &, 8-4 : a wh 4, 4d [4 
; £ * | O& #7 45.5 ; 
4 1 a by 
q 3 : 
: » , E . 7 ws , ; 
7 
Pn 


F | -.. e 


x 


Us SOL 7 an Tt | 
them in ſych gatnirigs. 
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nother Bowl, or | - 
when a Trap-ftick _ . 
ſiriketh the Bat, the 


made ina right tine, -» a 
which is drawn 
froth the Centre of the Bow! by the point of cont- 


&+ rb mes 
Secondly, In all kind of ſuch tnotion, when a 
Ball or Bow1rebounds,be it either againft Wood, 
i Wall, upon a Drpm, a Pavement, or upon a 
Racket, theineident Angle is always equal tothe 
Angle of reflection. = 

* Now following theſe Maximes, it is cafie to 
conclude, 

Firſt, In what part of the Wood of Wall one 
may make the Bowl or Ball go to refle& or re 
bound, to ſuch a place as one would. | 

| Secondly, How one may caſta Bow! upon ano- 
ther,-in ſuch ſort that the firſt or the ſecond ſhall 
bo and meet with the third, keeping the refe- 
ion or Angle of incidence equal. . 
Thirdly, How one may touch a Bowl to fend 


- 1t to what part one pleaſeth : ſuch and many _ 


other practices may be done. At the exercifes af 
Keyls there- muſt be taken heed that the motion 
ſlack or diminiſh by little and little, and tray be 
noted that the Maximes of Reflections "_ y 
EXacaly 
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exaQly obſerved by local motion, as in the beams } g1 
of light, and of other qualitics, whereof itis' | 


neceflary to ſupply it by induſtry or by ſirength; | no 
otherwiſe one may be ted in that reſpet. | th 


PROBLEM LxxIl. Þ &: 
Of ibe Game of Square Forms anc 


N Umbers have an admirable ſecrecy, diverſly | wit 

applied, as before in part is ſhewed, and | ad 
here I will ſay ſomething by way of Tranſmuts- | _ 1 
tion. of Numbers. / 

[t is reported that: at a certaia paſſage of a I} diez 
{quare form, there were 4 Gates oppolite one to I ving 
another ; that is, one in the middle of each fide WoL 
and that there were appointed 9 men to defent the 1 
each front thereof, ſome at the Gates, and the F take 
other at each corner or Angle, ſo that each An- Þ theſ 
gle ſerved to affiſt two Faces of the ſquare, if I ther: 
need required : Now this ſquare paſfage bein cord 
thus. manned to have each fide 9, it happen were 
that 4 Souldiers coming by, deſired of the Go- | Squa 

' vernour of the paſſage, that they might be en- | then 
tertained into ſervice, who told chem he could || way: 
not admit of more than 9, upon each ſide of the } every 
ſquare ; then one of the Souldiers being verſedin. F F,G, 
the Art of Numbers, ſaid, that if he' would take 
them into pay, they would cafily place —_— 
apoogft the reſt, and yet keep ſtill the order 
9, for.cach face of the ſquare ta defend the _ 

gles 
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gles and Gates, to 
\ 


which-- the; -Gover- — 3 
nour agreed , and'|3 3 3125 2147 + 
theſe Souldiers being | 5 [A] 5] s[B] |x [C]? 
there | oa , fre 52 5 3125 2[43 +| 
weeks, liked not | 3*'0|3 2 *[2x.2 
their ſervice, but in- | 3[O] 3] 26] 22 [1H] T 
deavoured . to ,re- '* 4 ?JE.4.7]5 2.7 


move themſelves , | 

and fo laboured with ſome of the reſt; that cack 
of thele four Souldiers took away his Comrade 
with him, and ſo departed 3. yet: left to defend 
each fide of the paſſage, and how may this be? 

. Tt's anſwered thus: In the firſt form the men 
were as the figure A, then each of theſe 4 Soul- 
diers placed themſclves at cach Gate, and remo- 
ving one man from each Angle to cach Gatezthen 
would they be alſo 9 in each fide, according to 
the figure B. Laſtly,theſe 4 Souldicrsat the Gates 
fake away each one his Comrade,and placing 2 of 
theſe men which are at cach Gate to each Angle, 
there will be ſtill 9 for each ſide of the ſquare, ac- 
cording to the figure C, In like manner if. there 
were 12 men, how might they be placed about a 

Square that the firſt fide ſhall have 3 every way, 

then diſordered, ſo that they might be 4 every 

way > and laſtly, being tranſpoſed might make 5 

every way? And this is according to the Figures 

F,G, H. | ; 
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' PROBLEM LXXUL.. 


How to make the String of « Viol Putty ag 
'withous any one touching ut ? 


14 


go is a Miracle in Mufick, wie Fr: c ob 
rimenteg. Take 3 Vil, « or HE 
Apliniens 2nd choofe two Strings, at thats 
be one between them make't fc rnodnog 
in one and thc lame be yp" then moyec 
Viol-bowe upon py the freater - ind you Ty 
Ge a wonder: far in the fame Tine 
rakes which 09 play upo y upon,” the Vos will Hi 
wiſe ſcnſjbly without any one touching ith 
and'it js wore aJmirable that the Strjng which 
berween toy not ſhakeat afl ; "and if y 
the fixſt nin 'to ming Th or nes 
thepin e String, or it wit 
you Fg bel: ago 4 Fee willn 
A Wi us will whois Aſt you take _ 


Viels, pd frike upon a Giri pb: Ne one, the 
ftrin of the defſs vit eat 
ow. it may be di 


thake. 

ey comes ti 

taking? Is|t$\theoccult ſympathy \ or is itn 
the firipgsdeing wound up to 5 hk or tunits, 
that fo eaffly the orher may receive the impxllivn 
of the Air, which is agitated or moved by the 
ſhaking or the trembling of the other ? ” And 
when ence 1s it that the Vio|-bowe moved upon the 
firing, doth infantly in the ſame time more 
che third firing, and not the ſecond, if the hy 
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be not either in the firſt or ſecond ? I leave to 


others to deſcanton. 


; | 
* : * = 


N this Examination we have ſomething elſe to ima- 

"pine than the bare ſympathy of the Cords oneto 
another : 'for firft there ought to be conſidered the 
different effeti that it produceth by extention upon one 
avs the ſame Cord in capacity : they what might be 
produced upan different Cords of length and bigneſs 
1p Make them aceordin a Vuiſone or Ofave, or ſonie 
kind eel lg pen a way oe buwledg of 
#1 pe 7acts $0 tay open a way tot onuveage of 
the true a+ Throne canſe of this noble and admi- 
rgble Phoenomeny. - Now #his will ſeuſibly appear- 
when the Cord; arg of equal length anigrene Hand 
ſt to un Vuiſone; but when the Cards differ from 
their equality, is will be leſs ſenſible : bence in one and 
the ſame Inſtrument,Cords at a Uniſone ſhall exezze or 
ſhoke more than that which is at an OGavo, and more 
than thoſe which are of an intermedzate proportional 
Canſort as for #he other Conſort they are not exenupt- 
6, though the effect be not ſo ſenſible, yet more in oue- 
then in another ond the Experiment will ers mare 
admirable in taking two Later, Viols, &c and: in- 
ſetting them to oye tune : for then in touching the Card 
o the one, it wil give a ſenſible nwtion to the Cord of 
the ther : and net only ſo, but alſo 6 Hermovy. 
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FROBLEM LxxIv. | der 
Of a Veſſel which contains three ſeveral kindr of © Wi 
.  Laquor, ell pat in at one Bung-bole,. and drawn || all 
. ont at one Tap ſeverally without mixture.  -, | onc 


T> Veſſel is thas made, it muſt be divided he 
'E into three Cells, for to contain the three f 
Eiquors, which 'admit to be Sack, Claret, and __ 
White-wine : 'Now'in the Bung- hole there is at N] 
Engine with thice Pipes, | each extending to his 
proper Cell, into which there is puta Broach or 
Funnel pierced in three places, in ſuch ſort, that 
placing one of the holes right againſt the-pipe * 
which anſwereth unto him, the other two pips N 
_ are ſtopped 3 then when it is full; 'curn che Fun- 
nd; and then the former hole will be topped, and 
another open, to caſt in other Wine without m1x- by al 
ing/\it with the other. os one | 
-*Now to draw out alſo without mixture; at | et 
the bottom of the Veſſel there mult be placed # | Tin, 
Pipe or Broach , which may have three Pipesz | $4! 
and-a Cock pierced with three holes ſo artificial. # *t'© 
ly done, that turning the Cock, the-hole which. F ©; 
anſwereth to- ſuch of che Pipes that is placed at ſo, v 
the bottom may iſfae forth ſych Wine as-belongs | Marc 
eth to that Pipe, and turning the Cock to ano- | 
ther Pipe, the former hole will be ſtoppe 13 «* 
Fl 


- ſo there will iſſue 
- forth another - kind - 
_ of Wine without any 
- Mixtures 5 but the 
Cock_rmay be {od or- 
dered that there may 
| come out by it two 4 ” 
e of | Wines together , or ſet 
aps | all three kinds at+___-- 
once: but it ſeems. Rr DO” LO 
+, | beſiwhenthatin one Veſſct and at one Cock, 'a 
jeg. | an may draw ſeveral kinds of Wine, and which 
' & hepleaſcth to drink. 


_— 4 


hree 

and _ 
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> his PROBLEM LXXV. 
h or : 

tht | Of Barning-Glaſſes. 


"x JNchis infuing Diſcourſe] wrillthew the inyen- 
t tion of Prometbeus, how to ſteal fire from Hea- 
and | Ye, andbring it.down to the Earth this is done 
nx; | byalittle round Glaſs, or made of Steel, by which 
; Þ bne may light a Candle, and make it flame,, kin- 
e, at | AeFire-brands to make them bun, melt Lead, 
4.4 | Tin, Gold, andSilver, in a little time: With as 
pess | Beat cale asthough it had been put into a Crus 
cial. | wet overa great fire | ELIE n25] 
hidi | -| Have you not- read of Archimedes of Syracu- 
ed at | ſe; who when he could not come to the Ships of 
ongs | Mercelus which beſieged that, place, to, hid- 
4no* d&r and impeach theix ay rag he flun hage 
flones by his-Engines to mk them into the. we 

vi any 


and transformed himſelf into-Fuplie, th 


point 


ys 


536 Walhiiralichs Dhevodirns, AP 
| ones oF | 
ing down from the higheſt Towersof the Town] Þ- 


his Thunder-bolts of Lightriivg inito/ the” Ships | pt 
cauſing a terrible burning, in deſpite of Nepiiine po 
AE. ad his Warty Ref 
SOOT TT =, gion: Zoidra wit BI 
VKX>-- —- | by 
W_.-— FF | nfcth that Prodlir# Gs 
g #—&) brave Mathematidl | ;,, 
TY ian, burncd'in the Y af 
: . ſatne' manner the IE b 
"WF V9 ©”; Ships of Vitdliat teſt 
a ec FL, + whidfwere comets {| tio 
Ko -; "7  beſiegp'Corflaniineply 
and daily experience may let you ſce great cif rica 
of burning: for a Bowl of Cryſtal poliſhed, or wit 
a@aſs thicker inthe middle than at the edges, Mr 
will burn exceeding]y 3. nay a Bottle full of Was whi 
ter ſed to the-Sun, will bufh when the Sun F her 
ſhineth hot; and children uſe with a Glaſs F tf 
birt Flics whichare againſt the Walls, and their F top 
fellows Cloaths. TI 4 Y the 
Bat this is nothing to the-burnipg of choſt | wh 
Glaſfes which are hollow.,namely thoſe whichate Þ cf 
of Steel well polifhed, according to paraboliel } they 
or oval ſeion. A | mays Glaſs; 'orthat which } pea 
according tothe ſegmetic of a Sphere, burnsve | gene 
ry effeually aboutthe fourth'part of the Diames 
ter; notwithſtanding the Parabolic :and Eclips Y #w 
tick ſe&ions have Treat effe&;/ by which Glaſ- 3 *- ff 
ſes therearealfodivers Figuresreprelenced forch | © 9 
edifice Eye. 7 8947 17259 37h arora | ir 
- The cauſe of e<isburving is the uniting of the Ib 
beans of che Sn} Which heat mightily: in "thi Ce 
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J onthemnatical Recreation; x32 
1 "pointof concoarſe or inflathmation, which is ei- 
8 fherby Tranfmiſſian or RefleQion' : "Now it is 


pltafant fo behold when one breatherh in the 


F point of concourſe,or throwgh finall duſt there; 
of Iprinkles vapours of hot Water: in that place, 
- by which the Pyramidal point,ot point of inflam- 
BY mation is known. Now ſore Authors promiſe 


to'make Glafſes which ſhall burn'a great diſtance 


Y 6ff, bat yet not ſeen vulgarly produced, of which 
 Fthey were made, the Parabolic triakes the grea- 


teſt effe@, and is generally held tobe the .inven- 
tion of Archimedes or Proclus. \ 
Maginzs in the 5 Chap.of his Treatiſe of Sphe» 
rical Glafſes, ſhews how one may ſerve himſelf 
with a concave Glaſs, to light fire in the ſhadow, 
or near ſuch a place where the *Snn ſhines not, 


"which is by help of a flat Glaſs, by which may 


be made percuſſion of the beams of the Sun in- 
to the concave Glaſs, addingunto it that it ſerves 
togood uſe to put fre to a Mine, provided that 
the combuſtible matter be well applicd before the 
concave Glaſs; in which he ſays trne : 'but bes 
tile all the effe& of the praQtice depends ypon 
theplacing of the Glaſs and the Powder which he 
Ipeaks not of: I will deliver here a Rule more 


general, 
How one may place a Burning-glaſi with bla combu- 
\iftible matter, in ſuch ſort, that at a convenient hour 
'- of the day,the Sun ſhining.tt ſp] take fire & burn. 
L. is certain that the point of inflammation or 
- burning, is changed as the Sun changeth 
prace,and no'morenortefs than thehadow turns 
nd K 2 | about 


* 


4 xzz Mathematical Rerreation. * 
about the Style of a Dyalz therefore have regard | 
to the Suns motion and his height and place: a FF rat 

Bowl of. Cryſtal in the ſame place that the top of | the 
the Style is, and the Powder or other.combutti-;' F &: 
ble. matter under the Meridian, or hour of 12, } ſo 
I, 2,3, &c. or any- other hour, and under the” & vl 
Suns Arch for that day: Now the Sun coming” & - Pre 
to. the hour of x23 to'1, 2, 3» &c- the Sun caſting” cox 
his:Beams through the Crytial Bow), will fire the | tha 
material or combuſtiþle thing, which meets in the.” 
point of burning : The like may be obſerved of FF &f 
other Burning-glaſſes. oth, 
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I Examination. aP 
® | & + 4.2 ſuch 
I # certain in the firſt yo of this Problem, tha | fil 
Conical, Concave, and Spberical Glaſſes, of what byr 
matter ſoever, being placed to receive the beams of _ 4 
the Sun, will excite beat, and that beat is ſo much | Wen 
the greater, by bow much it is near the point of con | ben 
courſe or inflammation. But that Archimedes or #: 
Proclus did fire cr burn Ships with ſuch Glaſſer, th || dove 
ancient Hiſtories are filent, yea themſelves ſay nt bees 
thing : beſides the great difficulty that doth oppoſe 4 | reflec 
in remotenefl, and the matter that the effeti is to work | wn 
upon: Now by a common Glaſi we fire things near 
at band, from whigh it ſeeds very facil to ſuch which. 
are leſs read, to doit at a far greater diftance, and {o 
by relation ſome deliver to tbe World by ſuppoſuios 
tbat which was never done in afion : this we ſay th 
rater, 
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” Mathematical Recreation. x33 | 
| rather, not to take away the moſt excellent and admi- | 
'F rableeffefts which are in Burning-glaſſes, but to ſhew 
| the variety of Antiquity, and truth of Hiſtory : and 
" $ - touching t0buyn at a great diftance, as is ſaid of 
- ſome, it is abſolutely impoſſible; and that the Para- 
| bolical and Oval Glaſſes were of Archimedes and 
— & Proclus invention is much uncertain : for beſides the 
"= conſtruttion of ſuch Glaſſes, they are more difficult 

"than the obtuſe concave ones are + and fj arther, they 


caſt not a great beat but near at hand for if 'it be 
eaft far off, the effe(t is little, and the beat weak, or 
otherwiſe ſuch Glaſſes muſt be greatly extended to con- 
trad many beams to amaſs a ſufficient quantity of 
Beams in Parabolical and Conical Glaſſts, the point 


- of inflammation ought zo concur in a pojnt, which is 


very difficult to be done in a due froportion- More+ 
aver if the place be far remote, as is ſuppoſed before, 
ſuch a Glaſs cannot be uſed but at a great inclination 
of the Sun,by which tbe effeQ of burning is diminiſhed 


by reaſon of the weakyeſs of the Sun-beams. 


And bere may be noted in the laſt part of this Pro- 
Blem, that by reaſon of obRacles if one plain Glaſs, 
be not ſufficient, a ſecond Glaſs may be applied te help 
it :' that ſo if by one ſimple refledion it cannot be 
dove, yet by a double refleiion the Sun-beams, may 
be caſt into the ſaid Cavern or Mine, and though the 
reflecied Beamy in this caſe be weak, yet upon 4 fle 


 embuſtible mantr is will not fail to do the effett. 
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PROBLEM LxXVI. 


NL + 6 
v1 


 Arithmetick, 


Containing many pleaſant Dueſtions by way of | | 


TY Willnot. inſert in this Problem that which is Þ : 


drawn from the Greek Epigrams, but pro- 


poſing the Queſtion, immediately will give the 


Anfwer alſo, without ſtaying to-ſhew the man- 
nerhow they areanſwered 3; In this I will not 


be tied to the Greek Terms, which Iaccount not | 
proper for this place, neither to my purpoſe, ; 
| Let thoſe that will read Diophanta Sebeubelinx 


Bea. Exclide and others, and they may be (atis- 
cds | ; - 


Of the Aſs and the Mule. 


J- happened that the Mule and the Aſs upone 
day making a Voyage, cach of them carried 4 
Barrel full of Wine : now the lazy Abs feeling hep 


| (elf over-loaden, complained and bowed under 


her burthen 3 which the Mule fecing, faid unto 
her, being angry, (for it was in' the time when 


Beaſisſpake) Thou great Aſs, wherefore .com-. ; 
; Plaineſtchou? If I had but onely one meaſure of, 


that which thou carrieft, I ſhould be loaden twice 
as much as thou.art4 and if I ſhould give amea- 
ſare of my loading to thee, yet my burthen would 
beas muchas thine, b 
| ow 


4A "Naw how many a Hd cach of cher 


# any? Atfwer:-The Mule did carry 7 meaſures, 


and the AG 5 meaſures : For if the Mule had one 


| of the mealgres of the Aﬀſes loading, then the 
pl 


le would þ have $ meaſures, which is double to 


s 4 and giving one to the Aſs, each of: chem 
' #awld.have equal buxthens : to-wit, 6 meaſures 


dpicce. | 


of the Number of Souldiers that fought before 
» Old Troy. 


[Joeo being asked by Hefiodus how many 
Grecjan Souldiers came againſt Trey 2 Anr- 
ſwercd him thas : The Grecians, fad x Homer, 
made 7 Fires, or had 7 Kitchins, and belore.eve- 
yFirc, grin cvery Ricchin.there were 50 Broa- 
ches turning to roalt a great quantity of Flecſhand 
each a had Meat enough to ſatishe 900 
men: Now judge how many men there mighe 


| is Anſwer: 3150003 that is,” three hundred 


and fifceen thouſand men : which is clear by mul. 
tiplying 7 by:50, and the produc; by goo rhakes 
" ſaid 3x5000. 


»Of the Number of Crowns that #wo Men bag. 


JObs and Peter had a certain.number of CLOWNS: 
 Fohwlaid.co Peter, I you give.me 20 of, your 
owns, I {ball have.three.times as, much as you 


. laye: + but Peter aid to'Fobn,, If you give me, 19 
at your crawos, T ſhall have 5/tunes.as much As 


"_—_ ; How _ had eaehinf . them? An- 


ſwer, 
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crowns and 5 fevenths of q 'F- -and 
crown, and Peter had 18 crowns and 4. ſevenths } by 
of a crown. For if you add 10 of Peters crowng | | 
to thoſe of Fobns, then ſhould Fobn have 25, Þ * 
crowns and $5 {evenths of a'crown, which is tri» #- 


'pleto that of Peters, viz. 8, and 4 ſevenths: and; | «diff 
: Fobn giving 10 to Peter, Peter ſhould have thena$. Y hav 


crowns, and 4, ſevenths of a crown, which 'is | + 
DQuintupla, or 5 times as much as Fobn had left, F - 


"iz 5 crowns and 5 {evenths. 


In like manner two Gameſters playing toge- Þ} 
ther, 4 and B, after play A ſaid to B, Give mez | P 


'crowns of thy money, and I ſhall have twice as - 


much as thou haſt: and B ſaid to A, Give-mez } diec 
crowns of thy money, and [ ſhall have 4 timesas } deve 
much as thou haſi: now'/how much had each? An+ }- -me! 
fwer, A had 3 and 5 ſevenths,and B had 4 ands Y Hrs 
ſevenths. 5 8 87-5 


Abont the bonr of the day: » F the 


Orme one asked a Mathematician what a clock | 28, 
JY* it was z who anſwered that the reft of the 

dayis four thirds of that which" is paſt ; Now Of 
judge whataclock it is. Anſwer:; -If the diy | :- 4 
were according to the Jews and ancient Romans, 
which made it always tobe 12 hours; it was then $] 
the 5 hour, and one ſeventh of an hour, ſothere '1 
remained of the'whole day 65. thatis, 6 hours, wit 
and 6 ſevenths of an houx. Now if you take thei 
the of 53; it is **, or rand $9, | which multi- act 
plied by '4 makes 6 and 5, Which is the-remain- | Heir 
der of the-day,as before : but if the day had been 
24 hours,then the hour had bennentias the clock 


TY Fo” : * ; 3 % L FO V2 $5 ? 5 x : a : T6; , $ 
J BY 53% | 3ths > Na 1 5 aa as . 
; - 980 8 a F 191! 4 « : S 
YY ET ua ; k * 
f a # and two ſeven an hour, whichis found our- . 
ie $0 p / LH , 


"3 bydividing 12,0r 24 by ;. 
-Þ ©-+ There might have been added many curiqus 
#8 Propoſitions in this kind, but they would be too 


*Þ «difficult for the moſt part of People : therefore N 


S>z SESCREF 


 B have omitted them. 


BE Of .Pythagoras bis Scbollars. 
= :” Pihagera being asked what number of Schol- 
as. lars he had, anſwered that. half of them ſtu» 
)e 2 died Mathematicks, the fourth part Phyſick, the 
$8 | deventh part Rbetorick, and behide he had 3 Wo- 
\n+ F -men: Now judge you, ſaith he, how many Scho- 


EEBTEFSABSZSEEE. 


krsI have. Anſwer: He had in all 28, thehalf 
of which is 14, the quarter of which is 7, and 
the ſeventh part of which is 4, which 14, 7, 
and 4, makes 25, and the other 3 to make up the 
28, were the 3 Women. 

Of the Number of Apples given amongſt the Graces 


T He Three Graces carrying Apples upon a 
day, the one as many as the other, met 
with the Nine Muſes, who asked of them ſome of 
'their Apples 3 ſo «ch of the Graces gave to 
.cach of the Muſes alike, and- the Diſtribation 
ting made, they found that the Graces and the- 
Mulſcs had ane as many as the other : The que- 
"hon is, How many Apples each Grace had, for 
fe w 
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the queſtion, joyn the number of Graces'ayd./ 
Muſes together, which makes 12, and/ ſo-muny”” 


*. 


q 


conditiona 


$u# 


ly;t 
ly; if 24, then tocach 2 Apples, if 26, then co Þ 


each Mule 3 A ples, and fo the diftribution be.. Þ 
ing made, Trek ave a like number, that is, one | 


35 many as the other. | 
Of the Teftament or loft Will of a dying F ather. * 


| A Dying Father left a thouſand Crowns a 
' £ % mong his two Children, the onebeing le» | 
itimate, and theother a Baſtard conditionally, 
that the tifch part which his -legitimace-$6n 
ſhould have, ſhould exceed by 1@ the fourth part 
of that which the Baſtard ſhould have': What 
was each ones part? Anſwer? The legitimate 
' Son had 577 crowns, and ;, and the Baſtard 422 
crowns and , now the fifth part'of 577 andy 
ninths is 115, and 5, and the Grind -part of 422 
and 3 is 105 aud 5, which is leſs than 115 4 by 
Io, according to the will of the Teftator. ' 


Of the Cups of Creeſas. 


them 


Apples had cach Grace: Now may:you-rake che || + 1 

able, tripple,'&c. of 12," that is 244 36/04 | . 
If hat if cagh Grace had buc 12, then | wh 

may there be allotted to each Maſe but one one: - 


'4 w by p : » % s > 9 G44 be 
rt8 < $9 390 . . % ; —_— 
% , A 2s by ks _ <p - o a 7 ; 4 of & Bf bf : b- - Fa 7 * 
many they gave to each 'Mufe ? To anfwey #77 
y ys. 122 X 
+ 7 
B 6 


£ Yout 

Reſes gave to the Temple of the Gods {ix beſid 
Copter Gold, which weighed rogettat | aply 
690 Drams, but each Cup was heavier one than! I "thus x 
another by one Dram: How much Yid cack-of } is 61 


* wy, B 42S he } Y 
FR OE 4 Ten, AX 
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4416 


hom therefore weigh? Anſyer : The full weigh: 
LÞ #d 202 Nrams and a half, cheſccond x64 Dram: 
3 4d 3 halt, the thixd 100 Px.ms and a alt... 

= fourth 99g/ands half, the fifth g8 ang a h If 

—# the ſixth Cup weighed 97 Nzxams and. 2 halt ; 
"which cogether make 600 Drums, as befqre. 


Of Cupid's Apples. 


ire complained to his Mather that the 


Muſes had taken away his Apples Clis, 
ſaid he, cook from me the fifth! part, Exterpe the 
twelfth part, Thatia the ejghtb parc, Meporene 
the twentieth part, Erates the ſeventh pazt; Tarpr 


 Ewenes the fourth. part, Polybymuia tgok away 


$0, Urania 120, and Caliope 300 3 lo there were 
left me bur g Apples: How many had he 18 all as 


thefirſt? I anlwer 3360. 


» There arc au: infinite of ſuch-like Queſtigny a- 
mongt the Greek, Epigrams : þut it would be unplesr 
ſant to expreſi them all; I will ogely add ope mare, 
and ſpew a general Rule for all the ett. 


of 4 Adans Age+ *a 


A Man was.ſaid to paſs the ixth paxt of, big 
| Life in Childhood, the fourth part in his 
Youth, the third part in Manhood, and 18 years 
belide in 01d Age : What might his Age be ? The 
Anſwer is, 72 years: which, and all others, is 
thus reſolved: multiply -; 4 and ; together, that 
is 6 by 4 makes 24, and that again by 3 makes 
s 7w, 
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vided 


£38 


makes 72, the Anſwer as before. 


. this Epigram : | 


fill the Ciſtern in 2 days : if I let it paſs 
out of the left Eye, it will be filled in 3 days: if 


auth, I can fill the Ciſtern then jn $ hours-: in 

- what time ſhould Ifill it, if I pour forth the Wes 
© - tcratallthepaſſages at once? 7 
= The Greeks (the greateſt talkers in the world) 
I variouſly apply this Queſtion to divers Statues 

and Pipes of Fountains : and the Solution js. by 
= Rule of Three; by a os _ or by 4k 
4 Theyhavealſo in their Amntbology many 

. other Queſtions, but becauſe they are more pro- 


over (as before with filence, 


Of the Lion of Bronze placed upon @ Fountain with i | 
'$ | of my right Eye if I let Water paſs, I car 


it paſs outof my feet, the Ciſtern will be 4 daysa \ 
—_ but if T let the Water paſs out of my_ 


=o exerciſe than to recreate the Spirit, I pals 


72, then take che third part of 72, which is 2g) Þ 
by” the fourth partof it, which is 18, and the ſixth 
8 partof it, 'which is 12, theſe added together | 
6 - make as which taken from 72 reſts 18, this d> Þ © 

y 18, (ſpoken in the Queſtion) gives x, | 
which multiplicd by the ſum ot-the parts,viz.72; 


PROBLEM LxXxvIl. 


"Bf Divers Excellent and Admirable Experiments upon 


" Glaſſes . 


* | T Here is nothing in the world 6 beautiful as 


| Light: and nothing more recreative to the 
fight, than Glaſſes which refleQ : therefore I will 
now produce ſome Experiments upon them, not. 


$ that I will dive into their depth (that were to lay 


open a myſterious thing) but that which may de- 


Þ light and recreate the Spirits: Let us ſuppoſe 
' thercfore theſe Principles, upon which is built 


the demouſtration of the apparances which are 


- made in all ſorts of Glaſſes. 


+ Firſt, That the Rays or Beams which refle&t 
upon a Glaſs, maks the Angle of Incidence equal 
tothe Angleof ReficQion, by the firlt Theo. of 
the Catoptick of Ec. 

. Secondly, That in all plain Glaſſes, the Images 
ate ſeen in the perpendicular Line to the Glaſs, as . 
far within the Glaſs as the Obje& is without it. 

+ Thirdly,” In concave or convex Glafles, the 

Images are ſeen in the right line which paſſeth 


| from the Object, and through the Centre in the. 


R O: 


Glaſs.” Theo.17. and 18. 

And here you are to underſtand, that there is 
not meant onely thoſe which are fimple Glaſſes, 
or Glaſſes of Stecl, but all other Bodies, which 


realon 


+ I may repreſent the viſible Image of things, by 
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reaſon 'of their refledion, as Water, Marble,” Þ- 
_ Metal, ot fiich like. Now take 4 Glaſs in your 
hand, and make Experiment upon that which Þ} - 

 followeth. Pe Ls 


 Experifients wpovi flat ajed plain Glaſſer. © ! # [* 


'Irſt, A man cannot ſee any thing in theſe | Mes 
F '- Glaſſes, if he be not YireRtly and in a ps Pc 
ond rep line before it, neither can he fee an Y} 92 
Object in theſe Glaſſes, if it be not in ſuch 
on that makes the Angle of Incidence equal ty 


& Anple of Reflection : therefore when © Glaly i) 
Js upright; that is, petpendicotar ts the Us | the 
#26h1; you cannot fee that which is above, '&& 
&pþt the Gals be placed down flat : and to { |} Glal 
a ow the right hatid, you rniſt be on the'telt | he 
and, Oc, Wo 
© Secondly, An Imagecannotbe ſeth in a Gli,” | fic 
if it be notraiſed zbove the ſirface of it 3 or plas | foot 
4*Glafs upon a Wall, you hall fee nothing 4, * 
which is upon the plain of the Will; an plaz | fiahic 
it upon a Table or Horizontal Plain, yoa fhaltHee Glaf 
frothing of that which is upoh the Table, '* | dl 
Thirdly, In a phin Glafs alfchatis ſeen'aþ- | 4B 
ears or ſ6cms to ſink behind the Glaſs; as mich | the 
OR Image is before. the Glaſs, as before's | Eye | 
. Fourthly. (As in Water) a Glaſs lying down | B4 
| fator Horizontal, Towers, Trees, Men, ora #At 
Hetght doth appear inverſed or uplide-dowm; bi 4 
4 Glaſs placed upright, the right. hand of the  Glafi 
Ithage ſeems toberhie left, and the left fees to 
the right, Fitthly, 


-Þ - Sixthly, An height, (4s ſuppoſe DE.) may be \ 


\ Glaſs at A,but in the 


" ot B; and the p6inr 


B mafured by a plain Glaſs, as let rhe Glaſs be G, 


hced dowh upontthe grotind; and let the Eye 


: = at C, ſo far remo- 


red from the Glaſs, 7 4, 4 5 
that the Eye at C;] NP, | 
may. fee the top of | 
te Tower E in the: 
Angle or edge of the 


ne of tefleQioh C4, . + 7 , E.4 i +7. FR 
thetimeaſure the 4i- WO 1 18 1 
nce betweer-your | 


A, ind alfo the dis | 
{ice between the lp 
Ghfs 4;and che foot == fo BY. 
of the Tower DP, viz. 4D. Not is ofren as 


AB is foutid' in AD, fo often doth tlie heightof  _ _ 


the Tower ED coiitam the diſtzace from youe 
Eye to the foot,vz. C B, for the Triangles A; B; 
&mmd'A4, D; E; arcequal Triangles : therefore a8 
84 to A'D; 1o' CB, to ED, ot alternately as | 


#Ato 60 AD to DE. | 


” Sevetithly', -Preſent a Caridle bpon a plain 
GlB; and 100k Aatinting tpon it, fo that-the 
Candle and the Glaſs be near In & right +” 
W741 all 


- + Fifthly, Wilt you'ſee in a:Charhber chat which. 3 
'F i5done in the Street, withoutbeing ſcen ? Then! 
| # SEG muſt be 6 difpoſed, thatthe Line upon 
"B whicttthe Images come on the Glals; make the 

| Angle of Incidence equal to that'Anple of Re- 
| fiction. : 


? % ” wy , | ” = f x *® > | bor 5 | P 
ſhall ſee 3,4,5,00%.l from one and che faine 
Candle * $$. I, ; "ou —_ 


- Eighthly, Take two plain Glaſſes, and hold. 


them one againſt theother, you ſhall alternately; 
ſee them oftentimes: one within the other, yea: 
within themſelves, again and again. « 
--— Ninthly, If you hold a plain Ghſs behind your+ 
head, and another before your face, you may fee; 
the hindet part of your head, in that Glaſs which' 

. you hold before your face. bs 
- Tenthly, You may have a fine Experiment if 
© you place two Glaſſes together, that they make- 
an acute Avgle, and ſo the lefler the Angle is, the 
more apparances. you ſhall ſee, the one dire, the 
other inverſcd,the one approaching,and the other 

, retiring, Yo 
> Eleventhly, It is a wonder and aſtoniſhment tg 
ſome, to ſee within a Glaſs an Image,. without 


knowing from whence it came, and it may be. 


done many ways : as place a Glaſs higher thas 
the Eyeot the Bcholder, and right againſt it is 
ſome Image ; ſojrxeſteth not upon the Beholder, 
but doth caſt the Image upwards. - Then place 
another obje, (o that it refleQ, orcaſt the Image 
downward to'the Eye of the SpeQtator, without 
perceiving it being hid behind ſomething , for 
en the Glaſs will repreſent a quite contrary 
qr that which is before the GlaGs,or that 
whi 


is about it, to wit, the other hidden objec ; 


Twelfthly,lf there be ingraved behind che _— 
fideof a Glaſs,ordrawn any Image upon it, it-will 
appear before as an Image, without any appeaR 
ance or portraicure to be perceived "|; 

Th Exami- 
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Examination, 
her Twelfth Article of engraving ay Image be. 


bind the Glaſs, will be of no great conſequence, 
heeauſe the lineaments will ſeem ſo obſeure. 3. but if 
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* | there were painted ſome Image, and then that covered 
ut if} #97 ding t02be uſual covering of Glaſſes bebiud, and 
nake: | ſo 192de 1p like an ordinary Looking-Glaſe, having 

the | © image in the middle, in this refpet 3t would 
"the ſofeciently pleaſant : and that which would admire 
thee J *ig1torent, and able to exerciſe the moſt ſmbtilleſt, 
4 |} 1d that principally if the Glaft be in an obſcure 
at ts place, anid the Light which is given to it be ſome- 


what far off. 


'T Hirteenthly, Place a Glaſs near the floor of 
-L. a Chamber, and make a holc through che 
place under the Glaſs, ſo that thoſe which are be- 
low may not perceive it, and diſpoſe a. bright 
Image under the hole, (o chat it may caſt his ſpc- 
des upon the Glaſs, and it will caule admiration 
tothoſe which arc below that know net the cauſe; 
The Game may be done by placing the Image in a 
Chamber 2djoyning, and ſo make it to be feen 
upen the fide of a Wall. - | 
Fourteenthly, In theſe Channel-Images which 
one ſide a Deaths Head, and another fide a 
ir Face, and tight before ſome brthet thing 3 it 
is a thing evident, il freeing a plain _ 


bans k 


 BAFDESDER SAGE, 


2. 


146 yen 
fidewiſe to this Image, 
trary thing, than thar ich was-preſcnted be- 
fore ſidewile. 

Fifteenthly, Lefily, It is a fineſeczer to preſent 
unto a plain Glaſs Writing with' ſuch induſty, 
that one may read it in the Glaſs, and yet out of 
che Glaſs there is nothing to be'known, which 
will thus happen, if the Writing be writ bads- 
ward : bat rhac which is more Nirange; to ſhew4s 
Rind of Writing to a plain Glaſs, ir ſhall appearts 
hother kind of Writing both againſt (enle and 
- 3 4s if there were preſented; ro 'the Ghſi 
WEE, 'it woyld fhew it MET; if it were writ- 
ten'tlius; MIV, atid preſented: to':the Glats, it 

| 11, mh thus VIM 3 for jn-the-firt, if the 

Glals lie flat, chen the things are inverſt#thataje 

perpendicular to the Glafs 3, if the Glaſvand the 

Obje& be upright, rhen that on the right handis 
tutned to the left, as in the latter. , 

, And here Tceaſero ſpeak further of theſe plain 

' Glafes, either of the admirable multiplications, 

Or appearances, which is made in # greet-numbet 

of them; for to content the ſight in this particy- 

lar, one muſt have recourſe to the Cabinets of 

Grear Perfonages who inrich thetnſelves with 


+. 


wot beautiful ones. 


F they be in the formof aBow!l, or-part of 4 
4. gpcar_ Globe of Glaſs, ; there is fingular con- 
cextment to cuptetnplate on them. 40 

: * Firſt 
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| Firſt, Becauſe they preſent the ObjeRs leſs and” 


more gracious, and by how much more the Ima- 
ges are ſeparated from the Glaſs, hy ſo much the 
more they diminiſh in magnitude. ©, 
Secondly, They:that ſhew the Images plaiting, 
or--folding ,, which is very plealanr, eſpecially 
when the Glaſs is placed down, and behold init 
ſomeblanching, ſeeling, &e- Theupper part of i 
Gallery, the porch of a Hall, &c.'dorthey wilthe 
repreſented as a great Veſſel having\mone belly in 
the. middle-than at the twoends; ant Poſts ard 
Joiſts of Timber will ſtem: as Circlts.. ad.” 

Thirdly, That which raviſheth the Spirits by 
the Eye, and which ſhames the beſt PerſpeQtive 
Painting thata Painter can make, is the beautiful 
contraction ok: 7 | that Yppecar within 
the (phericity'of theſe ſmall Glaſſes : for preſent 
the Glaſs to the lower end of a Gallery, or at 
the Corner of a great Court full af People, or tg- 
wards a great Street,” "Church,  Fortification, an - 
army  ; Men, toa whole City 3 all the fair Ar- 
chitcure and apprarances wilt be {een contracts 
a&-within the circuit of the Glaſs wich ſuch vark 
&y'of Colours , and diſtinions'in the leffer 
that Tknow not in the world what is more 
aprecable to the light, and pleaſant to behold, in 
which you will not have aicxa@ proportion,but 
it will be variable, according to the diſianee of the 


Expert- 


FEARS > ay » belles; or concave here Oſt 


F Have heretofore ſpoken how they may burn 
being made-of Glaſs or Metal, it retnains 
Now, chat deliver ſome pleaſant Uſes of them! 
whichchey.repreſent uncoourfight 3 and ſornuch 
the more natable-it will be, by how mock the | 
greatet the-Glaſsis, and the Globe from whence || * 
ie.is excraQted :-. for it muſt in proportion a$3 
w_—_— : ſome be my Circle or Orb. 


| Mbit Ay dhfrve ths 6 Befhon of ex Sou 
”w or ng teeth ſhe Fre 
2 1, of (two, tbree, or four footy; na Po 
Hofer for itiecernain that many thſ ours, 
grebend agraas portion of a leſſer Spbere, aud hiſt 
zwhich pecan little ſyn # great Sphere, 
SY be equal or not int vo rag 
+. ogy 174, is 


fre np is @ great differtntt» 


M Agins, in a little TraQate that he had 
V4 on theſe Ghiflss , witneſſeth of himſelf 
thathe had cauſed many to be poliſhed for ſun- 


dry 
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ary great Lords 


Kal SLLCLearionm, Tqyg 
of Daly and Germany, which 
were {ſegments of Globes of two; three, and four 
foot diameter; and I wiſh you had fome ſuch- 
lke to ſee the experiments at thatwhich follow-. 
eh it is not difficult” to have' ſuch made, or 
ht here in Town, the contentment herein 


SALLUCLELAEL 


would bear withthe coſt. 


ms 


Examination, ' 


7 0nching Maginus be bath nothing aided us to 
: the kyrowledge. of the trutb by his Extradt out 


| ef. Vitellius, bat left is 3 experiing it from others, 
' rather thanto be plunged in tbe ſearch of it bimſelf 


affefling ratber the forging of the matter, and com- 
raged the Glaſſes, than Geometrically to eftabliſh 
their Eff | 


IJ lift therefore inconcave Glaſſes, the Images 
4 are ſometimes ſeen upon the {urtace of the 
Glaſſes, ſometimes as though they were within 
itand behind it, deeply ſunk-into it, ſometimes 
they are ſeen before,aud without the Glaſs, ſome- 
times between the 'ObjeQ and the Glaſlsz ſome» 
tunes in the place of the Eye, ſometimes farther 
from the Glels than the Obje& is: which comes 
to paſs by reaſon of the divers concourſe of the 
beams, and change ef the place of the Images in 
dhe linc of refleQion. 


L 3 Gxrami- 


He relation of theſe appearances paſi enrrint; th 
.& mongſt moſt men, but becauſe the Curious may 
not receive prejudice in their Experiments, ; 
ought to be ſaid thereof, to give it a more lively touch; 
i the trite cauſe z theſe © (arpntss, 1 the firſt. 
Place it is impoſſible that the Image can be upon the 
ſurface of the Glaſs, and it is a principal point ta 8b 
declare truly in which place the Troage is ſeew'inghe | car 
Glaſs : -thoſs tbigt are more leariied in Optical know- tat; 
ledge affirm the tynravy, and Narare it ſelf giverh | 0s 
# certain place according #0 ity poſition, being always 
ne ag _ Ns eG '* 
lius, axd others * buowledge, pfives | 
ed by their Writings Shs in their particulay thy ble 
, were too much occupied by the Ambority of tbe Awe. | 9: 
cients, who were not ſufficiently tircumfpeU ins expe- Mot 
rience, upon which the principles of bis ſmbje8 ought | 
<o be built, ang. ſearched not fully into the true ceaſe | the 
of theſe appearances, ſeeing they leave unto Poſteri- thi 
ties many falfitirs in their Writings, as- thoſe that |. - 
followed them for 2be moſt pare fall n16 4be like evrars.. | E) 
Ai for the Images tob:ide in vbe Eye, ' it cannot bs, We 
bnt is impertinent aud abſurd, but it followeth that ſe 
by bow much. nearer the Objelt approacheth to the || 0" 
Glaſs, by ſo.mwob be more the "appearances ſeem "a 
come to the Eye: and if the Eys bo without tbe polin fÞ 2 
of concomrſe, 'and the Objed alſo, us long os the Ob: = 
| "4K jd 


_ 


E222 XISSESEE UN 


"i Jed approacheth thereto, the repreſentation of the 1- 
* Mage campeth.ngar the Eye, -but paſſing the' paint of 
encourſe, it goes back again « Theſe «ppearayces thus 

| ie, do not 4 little aftoniſh' th ſe whi h ay: 


we, bat contrarily if tbe Eye be between the point 


IE 


my . concourſe auf the Glaly, then the Images ore db- 
bing red.; and,if the Eye or tbe (bjeft: be in the paint of 
= <p ie} ar Fwlighved, palorplens: 
roufuſed,. and if there were bat @ perk of fire i 

tbe % 7s fa of concourſe, all the a ado ſeerw 
a ta 8 burning fire-brand, and we dare ſay it would oc- 
t the car without chance, andin the night be the moſt cer- 


© #7 4A xi” » 


Dye btiug ute placed in the Tint of RefleAzon of any 
Ohjee, aches un =o line : the Objedt 1s. 
ſen in, one and the ſame place immmtable \ or if the 
Image and' the Eye move ig their own lines, the re- 
preſeut3vind Fn the Glo dmg tbe? is ſuf coi 
idly nit a different gore. ppt 
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Ow the I thus to the'E 
thoſe rw know —% the [ecret; By 
their Sword when they ſeean Image chus to ſue 
out of the Glaſs, or a Piſtol which ſome one holds 0 
bchind: arid ſome Glaſſes will ſhew a Sword || #h 
vow drawn out, ſeparated from the Glafs, us || theG 
hit were in the Air: and it is daily exerci- || the v 
ſed, that a man may touch the Image of his hand | ing þ 
or his face out of the Glaſs, which'cottjes out the Cent 
farther, by how much the Glaſs is great, and the and } 
Centre remore. | one a 


Examination. | = 
: GELS | dow 


0 that a Piſtol brin eſented to 4 Gloſt be- ced | 
Noe * ind a man, ſhould do loſs, and | th 
make Fra afraid that Mands before, ſe ſeeming to ſhoot men 
at him, this cannot be: for no Objett whatſoever pre- 

enzed to @ concave Glaſr, if is _be not nearer to Pow 
Gp than the Eye is, it comes uot. out to tbe ſight 
arty ahrofes, be weeds | not fear that which is 
ji Ho Bebebindk is back, and comes ous of the Glaſs 
or if {7 Suhbo it muſt then neceſſarily be i 
jo is face,. ſo in « concave Glaſs whoſe Centre Y 
far remote, if a Sword,. Stick, or ſuck-like, be pre- | Tee 
"ge af the Glaſs, it al wk fm! ſ 4 fort ' 
laſs, and all the baud that bold And | if 1 
| fagio ally note, thu if an Image Ben 0 iffue 
nr: the Glo to coup towards the face of any Fo: 
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oo 44 s by, the Objet ſhall be likewiſe ſeen t» 
| thruſt towards 1bat facein the Glaſy, and may eafi- 
W j lybe known to all the ftanders by : fs many perſons 
Tue F ava before a Glaſs, if one of the company take a 
Ids Sword, and would make it iſſue forth towards any 


8 ther that ftand; there, let bim chuſe bis -Image in 
us | theGlaſs, aud carry the Sword right towards it, and 
ci N the effet will follow. In like manner ones band be: 
nd & jng preſented to the Glaſs as it is thruſt towards the 
the Centre, ſo the repreſentation of is comer tawards it, 
the | and ſo the bands will ſeem to be united, or 10 touch 
one another, | 


cs Rom which may be concluded,iffuch a Glaſs 

' be placed at the (eeling or planching of a 
Hall, fo that the face be Horizontal, and look 
downward z one may ſec under it aSit were a man 
hanging by the feet, andif there were many pla- 


be- ced ſo, one could not enter into that place with- 
nd | out great fear or ſcaring : for one ſhould ſee many 
wot | menin the Air as if they were hanging by the feet. 
wee 
4 | 
is Erannnation. 
$3 | o 
* 11. Onching e Glaſs tied at 8 Seeling or Plan- 
'* 4  ching, that one may ſee a man bang by the 
ſe | TFretin the Air, and ſo many Glaſſes, ſo many Men 
rth may be ſeen : without caution this is very abſurd, for 
wid ff if the Glaſs or Glaſſes be not ſo great that the 
ſue Centre of the Fpbere upon which it was 'made, ex- 
” Rad not nearto the Head of bim that is under it, : 
| wi 


F a v4 ematical Recreation, "P" 
will xo! pleaſantly appear 3 and though the Ghg | ©? 
fhonld Ae ne dence t the Ceatre did on ej 
fo far, yet will hot the Images be een to them. whis 
ere from the Glaſi, but onely to thoſe which are una 
it or near unto it : and to them it will notably appery, 
Andi wenld\ be moſt admirable nn have aGaliny 
vanited over with ſuch Glaſſes, which would. won 
derfwelly aftoniſh any one that euters into it © far ol 
the 1hingr iu the Gallery would be ſeen to bang. ig 
the Air, oud.you could not walk without encounter. 
ig Airy Apporitions. 


ws In flat or plain Glaſſes the Image is 
3 yecnequal to his ObjeR, and to repreſent a 
whole man, there ought to be a Glaſs as greatas 
the Image is : In convex Glaſſes the Images are 
ſeen always leſs, in concave Glaſſes they may bp 
ſen greater; or leflcr, but not truly proportion- 
able,by reaſon of the divers xeficAions which con- 
—_ or enlargeth the Species: when the =y i5 
erween the Centre and the ſyrface.of the Glals, 
the Image appears ſometimes very great and de- 
4ormed 3 and thoſe which have but the appear- 
ance of the beginning of a Beard on their Chin, 
may chear up themſelves to! ſee they; have a great 
Beard; thole that ſeem ro be fair; will thruſt a- 
waythe GlaG with deſpight,becauſe it will trans: 
foxm their beauty ; thoſe that put their hand to 
the Glaſs, will ſeem to have the hand of a Giant, 
and if -oneputs his finger tothe Glaſs, it will be 
teen asa great Pyramide of Flelh, inverſed againlt 


. » 
Thirdy, | 


is finger. _. 


«+ Thirdly, It is a thing admirable that the ;Eye 
heing approached to the. point of concourſe of 
the Glaſs,” there will be ſeen nothing but an jo- 
termixceure or contution: but.retiring. back a'lit- 
tle from” that point (becauſe the Rays do there 
mect) he ſhall ſee his Image inverſed, having bis 
Head below, and his Feet above. ; 
: Fourthly, The divers . appearances cauſed by 
the motion of Objects, cicher retiring or ap- 
proaching ;- whether they curn co the right hand 
or to the lett hand, whether the Glaſs be hung a- 
int a Wall,. ox whether it be placed upon a 
geis | Pavement, 'as alſo what may be repreicnted by 
2nt.a | themutual aſpect of Concave Glaſſes, with'plain 
atas | and Convex Glaſſes : but 1 will with filence pas 
; are | yhemover, only ſay ſomething of two rate Ex- 
y be | periments mote as followech. f 2691 
100 | © The firlt is toxeprelent by kelp of the Sun ſuch 
con- | letters as one would upon the front of a houſe; fo 
ye i that one:may read them ©; Mapinus doth deliver 
lals, | the way thus : Write the Letters, faith he, ſufh- 
| de- | Gently big, but inverſed upon the ſurface of the 
xar- | Glafs, with ſome kind of colour, or theſe Lec- 
hin, U ters may be written. with Wax, (the calicr to be 
eat | taken out again) -for-then+ placing” the Glaſs to 
Rta- BY the Sun, the Letters which are written there will 
ans- | bereverberated or reficted upon theWall; hence 
dro | itwas perhaps that Pytbagoras did promiſe with 
ant, Y this invention to write upon the Moon. © 
llbe 8 + In the (econd place, how' a-man may ſundry 
inſt | ways help himfclt wich ſuchaGlaG, with alight- 
Fl ' 2d Torch or Candle, placed in tac poine of con- 
courſe or inflemmation, which is ncar the fourth 
a | part 
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part. of the Diameter : for by this meansth 
light:of the Candle will be reverberated into inf 
Glaſs, and will be caft back again very far by ps plac 
rallel lines, making ſo great z light that one may 
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clearly fee that which is done far off, yea in the |} \, 
camp of an Enemy; and thoſe which ſhall ſe ro 


the Glaſs afar off, will think they ſcea SilverBz din 
fin mlighecned, or a fire more refplendent then | 
the Torch. It is this way that there are made 
certain Lanthorns which dazel the Eyes of thok : 
which come againſt them 3 yet it ſerves ſingular byt 
well to calighten thoſe which carry thera, accons hers 
modating a Candle with a little hollow Glaſs, ſo 8 gaj 
that.it may ſucceſſwely be applicd to the point of | yje 
inflammation. | | : 

In like manner by this refleQed Light one may F (1 + 

xead far off, provided that the Letters be indifſe; 
xent great, as an Epitaph placed high, or in ; 
place obſcure z or the Letter of a Friend which 

- . Garcs notapproach without peril or ſuſpition, / 


m £ 
LD —_—_— 


Yes will be ſcarce ſenſible wpon a Wall remir | keb1 
 frombeGlaſi, and but indifferently ſeen up- Þ conc 
ow a Wall which #ntar the Glaſs, andwithalit ut F . $, 
eau obſcurity or ſhzdowed, or elſe it will not be ſcen, K have 
Tha Lighe in the night t0 a place remote, with's 
C 


die placed in the.point of concourſe or inflammu' 
Sox, is oneof the moſt-uotableſi pate — 


. 
* 
* 
_ 


gn fu, 
PE 
wh PR - 
ET. 
s 9% 
Noy - 


; ths et Ss IESIL 4 end ot ROT yp Toon, 2 FP f . aps . 
ik Ya hg OW Ls MER 7 18, —__ TIE ve 044 FEETIS 3; CEE i Lat” oth. of & li - . 
« - 4 l 1 T * « : b os y Lit tai 2 Pb ” - as * gh 14 * m_ P. . 1 _ 
443 +. 9 
PE Tha © % < , _ % 9 
SN 24K > . . 
- - . 
; 4 # 
4 
- 


be ſhewn in a concave Glaſs + for if in the point of 
inflammation of a Parabolical Seftion, a Candle be 
Faced, the Light will be refleied by Parallel Liner, 
# 8 Column or Gylinder ; but in the Spherical Sefti- 
on it is defeflive in part, the beams being not united 
in one point, but ſomewhat ſcattering : notwithſtan- 
ding it caſteth a very great beantiful Light. 


Aftly, Thoſe which fear to hurt their ſight 
- by theapproach of Lamps or Candles, may 
y this artifice place at fome- corner of a Cham- 
bera Lamp with a hollow Glafs behind it, which 
will commodiouſly refle& the Light upon a Ta- 
ble, or to a place aſſigned : fo that the Glaſs be 
ſomewhat raiſed co make the Light to ſtreek up- 
on the Table with ſharp Angles, as the Sun doth 
when it i5 but alittle elerated above the Horizon, 
for this 'Light ſhall excced the Light of many 
Candles placed in the Room, and be more plea- 
Gntto the fightof him that uſcch ic. ” 


Of other Glaſſts of Pleaſure. 


It, "The Columnary and Pyramidal Glaſſes 
that are contained under Tight lines, do re- 
lent the Images as plain Glaſſes do, and if they 
bowing; then they repreſent the Image as the 
concave and convex Glaſſes do. 
. Secondly, Thoſe Glaſſes which are plain, but 
have aſcents of Angles in the middle, will ſhew 
one to have four Eyes, two Mouths, two Noſes, 


- 


| Exami- 


— — ae dh.» 4 


Eraininatron, 


& Het oa. guipr 639” wil be fond different, «64 
cording to the diverſe meeting of the Glaſſer, 
which « ' are made ſcxing-wiſs at; the. 
by. which there will be too divers ſuperficies in the 
laſt, making the exterior Angle ſomenbas raiſed, 
at tbe iteriaur oxely aur ſuperficics, ' which may by 
covered according th ordinary Glaſſes" ts' cauſe a: 16 
flettion, and ſo ut will be but one Glaſ,' wwbich byvi- 
fradtion according to the different ' thickneſs of 'thi 
Glaſi, and different Anglers of the mY form, ds 
differently preſent the Images 11 tbe Eyt, Fyes; 
to Months, two Naſes, ſometimes thyte Eyes, ons 


Mewth, and one Noſe, 'the .one large, and the. othiv, 


, long, ſometimes two-Eyes onely, with'tbt Month aul 
the Noſe deformed, which the Glaſs (impenitrable) 
will not ſhew. And if there be an insoriour ſolid 
Angle, according tothe difference of it, ( as if it be 
more ſharp) ters mill be repreſented twe diftinlf 
double Imager, that it; two entire Viſager,and as the 
Anpje is open, by ſe: munch tbe more the dowble Ima 


ger will reunite, and enter owe within another, which |. 


will preſent ſometimes a whole Viſage extended at 
large, to bave foxr Eyes two Noſes, and two Months : 
ond by moving tbe Glaſi the Anyle will vaniſh, and 
fo abe two ſuperficies mill.be turyedinno one, and tht 
duplicity of Images will alſo vaniſh, and appear but 
one onely : and this is eaſily experimented with hs 
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'Y linle Glaſſes of Steel, or ſuch-like, ſo united that 


they make divers Angles and Inclinations. 


Hirdly, There are Glaſſes, which make men 
T ſeem pale,red, and coloured in divers man- 
ners, which is cauſed by the dye of the Glaſs, or 
the diverſe refraction of the Species: and thoſe 
which are made of Silver, Latin, Steel, &c. do 


give the Images a diverſe colouraltſo. In which 


one may fee that the appearances by ſome are 
made fairer , younger, or oldex than they 
wez and contrarily others will make them fou! 
and'deformed, and give them a contrary viſage ; 
for if a Glaſs be. cut.as it may be, or if many 
pieces of Glaſs be placed together to make a con» 
reniable-refleRion ; there might be made of a 
Mole (as it were) a Mountain,of one Haira Tree, 
aFly to be as an Elephant, but I ſhould be too 
bag it I ſhould ſay all that which might be ſaid 
upon the property of Glaſſes. I will therefore 
conchude this Diſcourle'of the properties of theſe 
Glaſſes, with theſe four recreative Problems fol- 
lowing, / 


; How to ſhew toont that is ſuſpitiont what is dout i 


PROBLEM LXXvIIL 


anotber Chamber or Room, notwithſtanding the 
knrerpoſmon of the Wall x # 


F o 


| F* the performance of this, there muſt be 
JK placed three Glaſſes in the two Chambers; 
of which one of them ſhall be tied to the-plans 
ching or (eeling; that ir may be common to coms 
municate the Species to each Glals by refleRion; 
there being left ſome hole at the'top of the Wall 


| sgainſt the Glaſs to this end': the two other Glaſs 
fes' muſt be placed- againſt the two Walls at 
_ Angles, 4s the hgute bere ſheweth at B 

| "mp Fey 4:24 wy 

- Then the' ſight at E by theline of incidency 
FE, ſhall fall upon the Glaſs B A, and refle& 
upon the ſuperhcies of the Glaſs BC, in the 
w_ —"75—4=-4 7 point G3; (o that if 
PC -_ » | the Eye be atG, it 

| ro 1 ſhould ſee E, and E 
Wd. would refle&- upon 
Z BK i : | the third Glaſs in the 

i / point H,and the Eye 
= that is at L will {e 
|| | the Image thatisatÞ 
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COROLART uw +. : 4 


£8 8 
* | BY this invention of RefleQions the beliegers 
We - of a Town may be ſeen upon the Rampart ; 


notwithſtanding the Parapet, which che belieged 
tbe | may do, by placing a Glafs in the hollow of the 
ers; F Ditch, and placing another upon the top of the 
lan« F Wall, & that the Tons of Iricidence coming to 
ons F thebottom of the-Ditch, make an Angle equal to 
10a, the Angle of Reflecion, then by this fituatipn and 
wall B refletion, the Image of the beliegement will be 
ſeen to-hitn is upon the Rampart. arp 


4 COROLART + 


ence | TYY which alſo may be inferred, that the fame 
ict | JJ Rcfictions may be ſeen in a Regular Polygon; 
[the F and placing as mariy Glaſſes as there are fides, 
at if counting two for one 3 for then the pbjec being 
ſet to one of the Glafles, and the eye in the other, 


. the Image will be'ſeen eaſily. 


COROLART 3- 


TArther, notwithſtanding the interpoſition 
F". of many Walls, Chambers, or Cabinets, one 
j ſee that which paſſeth through the moſt 


2 4 moteſt of them, by placing of many Ghiles, 
Pare . ./ M | 


memoir dhe wool: 3 
ingident AnglesSequsl _— | 


pr phonon ſh 


K that the Impg6s paſſing by fo wany x 
will be very wees and ſcarce obſervable, 


eR03LEM LxxIx. 


4 

5 | | 
He with 5 Minkektafrike 4 mark nat looking 
OY 4 6x94 46 qu9 dieng q2its I} 


A EEtTER «6 
a plain Glafs perpendicular, as 4 B, 1p.the 
ankch ial be hed is Canter G4, vis, in D, 
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undoubtedly firike 
the Mark. 


-.1-COROLARIES. 


From whieh tay bt gathered, that one may exattly 

L;þd0k 088 of ' a Miighet to a place which is not pac 

"7 bebng biridere# by ſome Obſtacle, or other interpo+» 
ferion. - | by 
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A Slet the Eyebe at M4, the mark C, and the 
35k Wall whrelikceps it from being ſeen, ads 
itto bo @R; then | —— + 

| @nupaplin Gly, THT rt! 
BAB, and ter the | | 

8 Muket be GH, plas 

d-npon his reſt B | »,, 

B.. Now becauſe the F# 6 

move the Mughker to fo - 

and fto, until it doth. 

agree with the Line ne 
ofRefietion MB, which ſuppoſe at £7, fo ſhall 

' be truly placed, and giving ir tothe Musket, 
It ſhall not fait ro irike the (aid mark at C. 
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PROBLEM Exb6 


Hemi to make an Image to be ſeen hanging in vhe ajr, 
, "Baodug bis Head dorinward. 
| tte ro Glaffes, aid place them at right 
F 2 Avgtcs one unto the other, as admit & 
Wh - | the CB, of which adinit CB Horizontal, _ E 
 * 2a M 2 7; 


SS 
BY. 


t HB, 
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reflected. at F,:f0 
-N; ſo:to'HE:this ÞÞ 
chen to'H,'andbyy Þ 6. 
. double refictimmk i} « 
D will ſeem in #R, Þ 
the. higheft-point,D ÞÞ 
| in R,andthe pointÞ N 
__ m9 invearſcd as ww 
faid, taking D for the head, and'E for the fectyſls I 
it will be a man inverſed, which will ſeem tobe 
flyingin the air; if the Image had wings untoir, 
-And had ſecretly omemotion: and if the Glals 
were ig enough to receive many RefleQions, it 
would deceive the ſight the. more by admixj B 
the changing of colours that would be ſcen-by. Þ (mc 
; 7 JF fuck 
Ver, 
Wal 
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that motion. 
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PROBLEM LxxXxl 0 i; 


How to make a Company of repreſentative Souldier oy 
ſeem to be a Regiment, or bow few in number may | (©. 
be multiples to ſeem to be many in number. |} he; 


| ? -— 3 
O make the Experiment upon men, there - 
T muſt be prepared two great Glaſſes butin 
ſtead of it we will ſuppoſe 2 leſſer, asGH,& F bj 
one placed right againft another perpendicular to: 
the' Horizon, upona plain level Table ; bene 3 
ES, | which. 
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hich Glafſes let 
there .be xanged-in 
Battalia-wiſe upon , }-+-: 
the ame .'Table'a -, ::: 
"number of ſmall men .--_ 
Ac rding.- to : the _.. 
5s 8 fquareG, H, 1, F,or 
'S [hoy other-form or 
tD | e: then may. . 
3 E evidently ex ed fad Batt will be 
'y Lk and ſeem ggerir inthe appearance, 
F Kthanitis in fled. x 
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| BY this invention you may makea little Cabi- 


net of four foot long, and two foot large, 

(more or leſs), which being filed with Rocks or 

ſuch-like things, or there being put into.ig Sil- 

ver, Gold; Stones of luſtre; Jewels; &c. and the 

Walls, of the (aid Cabinet being all covercd, or 

hung with plain Glaſs 3 theſe vilibles'will i: 
FX 


I increaſed, by. reaſdn-'of the multip)i: 
of refleRions 3 and at the opening of thefaid 
binet, having ſet ſomething which mighchide 

them from being ſeen, thoſe thar1ook into it will 

be aſtoniſhed to ſee ſo few in number, whichbes 
fore ſcemed tobe (o _ 
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P ROBLEM M LXXXII. : 
of fve and pleaſant Dyatr. J g 


Coe you chooſe a more ridiculous one that ÞF ? 
the natural Dyal written amo doe 5 
EA SFoae: 8 upon Which ſome ſoun | 
ing that a man. carricth 9h oy ] 
always a Dyaly in his Face by means of the | 
and Teeth? And is not this a jolly Dyal ? Far 
he need not bug open the Mouth, the Lines ſhall 
be all the Tenth, and the Pen ſhall ſerve for the 


Of # Dyal of Herbs, 
. £ An you havea finer thi Garden, 
Cc _ Ae x thing ina Groen, oe 
wi Une hi Ht, of pl oy or i © 
De Eeaernatene and 


hs yak a Fan to ſhew whic 
etb? This is- very plcal 


x Of the Dyal o_ Fingers andthe Hond. 4 
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: a pck it is? which gives i Very near 3 and may 
le pra&iſed by che loft hand;3n thismariner, 
Þ +Takea Straw or like thing of the length. of 
| -the index, of the fecond finger > hold this Straw. 
& yeiy right betwten the Thumb and the fore'Fin- 
Þ ger;-chei fitecch forth the hand, and turn your 
= and the paluy of your. hand towards" the 
Tf Sun 4-f6 chat cho hddow of the muſcle which is 
HF: yoderthe/ Thumb rouch the Lipe of Life, which 
_—_ the/ tniddle of the two other grex 
which is ſeen in the paula of the hand; 
this done, the end of the ſhadow will ſhew what 
of the clock it is ; for at the end of the firſi Fin- _ 
it 15 7 inthe morning, or 5 inthe cvening, at 
he of che Ring-Finger it 15$ 1n the morn- 


A385 oF: 
(ut FR 
715" 00%; 
PRs 
ME 


+ 
i x : : ko 5 
PEW *.- col xy ha 8 


oo» *. IRnY a 
+ _ G : © 1 
cr bs i Bs... 58 
- D SIPC Feng —_— 
. EDT AG 


> MIR. 


—— 


ati... « 
- 


| ing, or 4 in the evenings at theerid of the Lit- 

tle Finger or firſt Joynt, it is g. in che morning, 
z in the aftetnoon, 10 and 2 at the fecbnd 
Joynt, 33 and rat tliethird Joynt, and mid-day 
ha the Line fOHowing, which cortices ftons the 


the Inders 
{if » Dyolwhid ah #1 Obelih Rot 


Wo not his 4 pretty fetch upori a Pave 
? ment, to chooſe an Obelich for a Dyah, 
ro# fovrin height; without reraoving the 
- Ga. _ Pliny aſſures us in his as Pork and 
the'Eaperont Atgyſiis havi 
commadared in ove Fd of ves Dbefe © of 
thithcight, he male abone it 2 Paveriert; av oy 
the Of Maths te Matherhaticiati,th 
= anchaodd Maths of Mon ape Ge Pare: 


ment, 


Re oY = &. 
eh EPS 


W's ks an Apgll of Gold i. 
OF WW, vpon'the cop of the” ID 
aid Obelick;to know | 
{ the hour 'and' the} | 
F| courſe of the Sanz 
OE ROT PE PREVs © Xo) 
with the increaſe and” 
=S-=Y |detreaſe of days by Bl. 
T— the ſame ſhadowy | | 4m 
mdin RR do ſorme by the ſhadow of | gre? 
tleir head orother Style, make the like Experts . B. thei 
mints'in Aſtronomy. * 1, 47 Þ xefle 
any Set PEE He, Se Wa 
Of Dyatr with Glaſer: | _ 
Tolomy writes,as Cardanw reports, that long + 
+ i-go there were Glaſſes which ſerved for Dyabs, 
and preſented the face of the beholder as many 
times as thehour ought tobe; 2 if it were 2'6f 
the clock, g ifit were 9, &c: But this was though 
tobe done by the help of water, & not by Glales, 
which did leak by little and little out of the veſſel; NI * 
diſcovering firſt x Glaſs, then 2 Glaſſes, then 3,4 
5 Glaſſes, ec. to ſhew ſo many faces as there were 
hours, which was onely by leaking of water,” 


Of 3 Dyal which bath a Glaſs in plece of ebe Srl 


Hat will you ſay of the invention of M& 
.V.Y -chematicians,which fipd out daily ſomas N| 7 
.ny fine and curious Novehics ?- They have nowe || do 
. way to make Dyals upon the Wainſcot or Secling | 4 
, ofa Chamb , er,and there where the Sun can yever. 


i 


— 


$4 


_—_— 
& * 


FP 
may 
reſp 
tte | 
(bac 
hea; 
pla 
Bea 
the 

( 
7 
fol 
«1 


ES f ROS OT PEONTT "0 
3 MO et 3 5 65. od IS ES. 2 RES. 
Feds OY? Fes a ET © SE ” 
- 2” gfe. 24 21S S; 
Z l P 


als Þ thine, or the beams of the Sun. cannot diredtly 
Is & frike : and this is done in placing ofa little Gl. 
the in the place of the Style, which: refleQeth, the 
_# bpht with the ſame condition that the ſhadowot. 
ho... | the Style ſhewerh the hour: and it is cakie to- 


| make experiment.upon a common. Dyal, chang-. 


TI 
t 


dB ing only the diſpoſition of the-Dyal, and tying; 
+ ©. tothe endof the Style a piece of plain Glals. The 
#1 Ameins uſe it much, who by this way have ng; 
Y greater trouble,. but to put their Noles' out' of. 
\ their Beds aud ſee what a clock it is, which 16 
*refleed by alittle hole in the Window upon the 

Wall or Sicling of the Chamber. 


Examination, 


MN this there are two Experiments conſiderable, the 
A firft is with a very little Glaſs placed ſo that it 

; | may be open to the Beams of the Sun, the otber bath 
; i refed? to a paciousor great Glaſs placed to a very lit- 
tie bole, ſo that tbe Sun may ſhine on it» for then the 
| (adow which is caſt upon the Dyal is converted: into 
beams of the Sun, and will refleft and be caft upon a 
Wain oppoſite : and in tbe other it #s a bole in be 
Window, 'or ſuch-like , by which may paſs the 
Beams of the Sun, which repreſent the extremity of 
#he Style, and tbe Glaſs repreſentett the plain of the 
Dyal, «pox: which the beams being in manner of ſha- 
aw reflett caſt upon a plain oppoſite: andit is nieed- 
| Jul that in this ſecond way the Glaſs may be ſpacious, 

| K before, torecerve the delincaments of tbe Dyat 6 | 

© X, —_— | twer- 


dll be anſwerable t the delineaments on the eſte. £ 1 
bus here note, ehut the Glaſs ought ta be greas, arſe, | Pla 


he delineaments thereon. 


Bus that which is meſt Noble, is 36 draw bags I lit 
Une apex the ou-ful the Glaſe of a —_ FF 


Style thereto pon the ex-fide, win || 
ES ok mlb fn within, apd ſo yu F< 
hoe the how move ein, wb a Ment, If 


Of Dyals with I ater. 


\uch kind of Dyals were made in inceny 8: 
times, andals thoſe of Sand! before they 


had skill to make Sun-Dyals, or Dyals with 
Wheels : for they uſed.co filla 'Vellel with Ws: 
ter, and having experience by tria} thavit would 
min out all in a-day, they did mark withit the | 
TN the hours rioted by the of the Was 
terz and ſome did ſet apiec6of light board in 
the: Veſſel to. (witn apots the- fop of the Wareh, 
carrying 2 little Statue, which wich a fef\al Rick 
did point out-the hour upon a' Columi or Wall, 
fgpned with hour-notes, 2s the Veſſel was fig 
z& within, 
moon” 
more aulUCUue 53.2 
his Natural Secrets, wel, this Invention: & 1 
lowing; Take aVefſel fall of Wates like = Cal - + 
dron, and another Veſſel ————— I 73 
_ | 
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af4« & tom, then when it is - 
I Placed upon the was *- 
Bf liccle and lictle; by 
FF thisone may 
»s | thehoursonche ſur PPP 
I: face of the Glaſs to TD 
{ere another time. But if at the beginning one 
/ | kaddrawnthe water within the fame Veſſe) of 
| Shs in ſacking by the little hole, the water 
ba not fa}l our, but as faſt as the air would 
| Inccoed it, entering flowly at the'little hole: for 
gentrarily the hours tay be diſtipguiſhed by dis 
minution of water, or by augmentation”  - 
=; Now it feems a fafer way that-the water '\pafs 
 Jut by dropand drop, and dropinto a Cylidndrs 
gl GE by help of a Pipe : for having marked 
the cxceriour part of the Cylinder in the hours 
notes, the Water icfelf which falls within it will 
few what of the clock it is, far better than the 
maning of Sand; for by this may you have 
_Uheparcs of the hours mok accurate, which comu 
"mouly by Sand is not had :- andto which may be - 
added the hours of other Countries with greater 
* gale. And herenoye, that as foont5 the Wareris 
 putof one of th6 Glaffes, you may turmie ovey 
mo the ſarneagain ou of the other, and 6 let it 
Frunanew. | Us 
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PROBLEM LxXXXUI. 
Of Cannous or great Artillery. 


Souldirs and hers would mibngl Fo this Ps 
11 fe hte 


I. _ 


| The firſt is, Howe to charge 8 Cannon without Powder 


' blem, whichcomtains 3 or 4 ſ# 


Tz might be dane with air and water only, 


Cy 


cloſure of the mouth of the Piece, that ſo by this 
prefſure the air night more condenſe 3 thenha- 
| ving a round piece of Wodd. very juſt, and oiled 
well, for the to ſlide, and thruſt the Bullet 
when it ſhall betime: This piece of Wood may 
be held faſt with ſome Pole, for fear it be not 
thruſt out before his time : then let fire be made 
about the Trwxion or hinder part of the Picce to 
heat the air and water, and then when one would 
ſhoot it, let the pole be quickly looſened, for then 
the air ſearching a greater place, and having way 
now offered, = _ i the Wood —_ 
et very quick : The Experiment which we 
have in long Trunks ſhooting out pellats with 
ar only, ſheweth the verity of this Problem, /-1 
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- having thrown cold. water into the Cad | 
non, which might be pines forceably inby the - 


2 If 
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120 


Hit ſecond Queſtion it may be Kidandad How 
mech time doth the Bullet of « Carmon Bend in 
Dn air before it falls to the ground ? 


He Reſolution of this Queſtion depends 
4 on the goodneſs of Pier kg | 
+ Þ& thercof, ſeeing in cach there is great difference. 
| I Itis reported that Ticho Brabe, and the Landſgrave 
..+ Þ did make an Experiment upen a Cannon in Gey- 
dey; Y mary, which being charged and ſhot off, the Bullet 
7 | fene2 min. of time, 
al; | © the air before it f' 
an El!: and the diftance 


Tothe third Dueſtion it may be acked, How it comes 
hen {80 poſe, th that a Cann Sic upward, the Bales 
vay ith more violence than being ſhot point» 
the Hank; or ſhooting downward ? 
we 
ith 


ich | [ we regard the cffe& of a Cannon when it is 

= to batter a Wall, the Queſtion is falſe, f ceng 
wy | ki is-moſt evident that the blows which 

kk Per« 
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"ES: £5] 
thoſe which ſtrike byas-wiſc or glancingly. Fi 
But conſidering aa es. ee bs low on» | +4 
> nted to be found true ; a Piece mounted anche if { 
beſt of the Randon, which is. ucer balf. of the I} Wn6 
. Tight, conveys her Bullet with a far greater vio- ' 90 
lace than that which is (hoc ar point blank, of I Wed 
mounted parallelto the Horizon, The common I Yiole 
reaſon is, that ſhooting high, the fwre carzies this i 3 
bowl alooger time i the air, and the ary moved | BY 
- mare facil upwards than downwards, beeauferhie ff 1 
the airy ciucles that the motion of the Bulle | pp! 
takes, arc ſooneſt broken. Howfoever thisby 
the general Tenet, it is curious toſtnd out thei 
equality of moving of the air whether the Biii &Þ - 
letfly upward, downward, —_ forwand;.ts Þ|t 
NCR | 
Mme chi t the Cannon beingmounced, thy 
Bullec prefling the powder maketh a greater ref 
fiance, and (o cauſethall the powderto be infas || - 
med before the Bullet is thrown out, which makes || + 
it to be more violent than otherwiſe it would be, 'F | 
When the Cannon is otherwiſe diſpoſed, the con» Ic 
trary arrives, the fire leaves the Bullet, and the } and t 
Rullet rolling from the Powder reſts lefs: and || by a" 
it. is uſually ſcen,. that ſhooting ouc:of: a Masket © 
charged onely-with Powder, to ſhoot' to-amaii þ 
of Paper placed pojut blank, that there areſeen i 
many ſmall holes in the Paper, which cannot be 
gther than the grains of Powder: whicly did 
nottake fire: bud this Jateer accident may haps 
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Perpendicular upon a Wall, are more violen 


Jinged of it, ar wiody, or CO cheBom 


ON». | Tor which ſome way think that a Cangon 
Of jw ed right © the Zeaith, ſhould ſhoot wich 

I greotes violence than inapy other mount ox four 
—_— and by ſome it bath beep imagined 


oe. oe nib lagi 


molted, and loſt in the six, by reaſon of the 
of ithe blaw, and the aQtvity of the fire, 


| Z and that ſundry Experiments have beep made in 
rel | hx ature; and the Bullet never found. Bu it 


: Hike fourth ploce Þ may be: as Whedaw the di 
- charge of a Earn ON LAT" ts you 
- onecd-it Blouger # | 


[T Gqmurth at he fr. be fr RIA thas the 
h er the Piece is,the more violent it ſhoots: 
A he to (peak generally, that which is direQion 
bya Trunk, Pipe, or other concavity, is conveyed | 
much the more violent, or better,by how much 
3 tis longer, either in reſpe of the Sight, Heat- 
ren I ing, Water, Fire, &c. and the reaſon ſeems to 
be I bold in Cannons, becauſe in thoſe that arc long, 

: thefire i is retained a longer time in the concavity 
of the Piece, and fo throws out the Bullet with 
| ore violence 3 and experience lets us ſee thae 
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taking Cannons of the fame borey but of diverſis 
ty of length from$ footto 12, that che Cannon || — 
of 9 foot long hath more force than that of 8 foo; Þ}} - . 
long, and 10 more than that of 9, and fo ung 
12 toot of length. | Now the uſual Cannon car. 
xies 600 Paces, ſorne mare, ſome leſs, yea ſome 
but 200 Paces from the Picce, and may ſhootin- 
to fot earth 15 or 17 foot, into ſand or earth. 
which is looſe,22 or 24 foot, and in firm ground; 
about IOOTr12 foot, &c. E F 
- Ithathbeen ſeen lately in Germany,where there 
were wade Pieces from 8 foot long 'to 17 footof 
like bore, that ſhooting out of any piece which 
was longer than 12 footzthe force-was diminiſhed; 
and the more in length the Piece increaſech, the 
leſs his force was: therefore the length ought tobe 
ina mean meaſure, and itis often (cen the greater 
the Cannon is, by ſo much the ſervice is greater; 

but to have it too long or too ſhort, is not conves F' 
nient, but a mean proportion of length to be ta- 

ken, otherwiſe the flame of the fixe vvillbe over. | {4c 
preſſed vvith Air, vvhich hinders the motionin | WV: 
relpeR of ſubſtance, and diſtance of getting out, || #9 
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'F PROBLEM Lxxxlv. 


Of prodigious Progreſſion aud Multiplication of 
\-Creatures , Plants, Fruits, Numbers , Gold, 

» Silver,” &c when they are always augmented v 
ind; by certain proportion: 


hers & I TJ Exc we ſhall ſhew things no leſs admirable 
of | thin recreative, and yet fo certain and 

<& | calic to þ$e demonſtrated, that there needs not 
hed; £} but Multiplication onely, to try cach particular 3 
the Þ and firſt,” 


ater I Of Grams of Muſtard- ſeed* 

cer: i - | | 

wes Irſt, Therefore it is certain that the increaſe 
PAY of one grain of Mauſiard ſced for zo years 


rex. | (pace, cannot be contained within the viſible 
nin | World, nay if it were an hundred titnes greater 
at,” | than it is; and holding nothing befides from 
' FF the Centre of the Earth even unto the Firma- 
ment, but onely ſmall Grains of Muſtard-ſeed : 

Now becauſe this ſeems but words, it muſt be 

proved by Art, as may be done in this wiſe ; As 

ſuppoſe one Muſtard-feed ſowen to bring forth 

a Tree or Branch, in each extendure of which 
_ a thouſand grains : but we will ſup- 
pole onely a thouſand in the whole Tree, and 
ket us proceed to 20 years; every Seed to bring 
forth yearly a thouſand grninne now multiply 


ing 
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ing always by a thouſand, in leſs than 17 years; 
you {hall have ſo many grains which will ſurpaſs 
the ſands, which are able to fill the whole Fixma- 
ment: for following the ſuppotition of Archime- 
des,& the moſt probable opinion of the greatneſs 
"of the Firmament which Ticho Brabe hath Jett ns; 
the number of grains of Sand will be ſufficiently 
exprefſed with 49 Cyphers, but the number of 
grains of Muſtard-ſeed at the end of 17 years 
will have 52 Cyphers: and morcover, Lov 
Muſtard-ſeed are far greater than theſe of the 
Sands: Ir is therefore evident that att ſeven- 
teenth year, all the grains of Muſtard-ſgd which h 
ſhall ſucceflively (pring from one grain onely, can+ ' 

not be contained within the limits of the whole 
Firmament 3 what ſhould it be then, if-it ſhould I} » 

be multiplied again by a thouſand for the cigh- * | 
teenth year, and that again by-a thouſand for I effi 
every years increaſe, until you come'to the twen- Þ in 
tieth year? Tt's a thing as clear as the day, that I 4s at 
ſuch a heap of Muſtard-ſeed would be an hundred & Wor 
thouſand times greater than the Earth; andbring  - T 
onely but the increaſe of one grain in twenty I firſt 
years. (bur 


Of Pigs. one | 


Econdly, Is it not a firange Propoſition, to | 12 y 
fay, That the Great Turk with all his Reve- Þ the 
nues, 1s notable to maintain for one years time | 244. 
all che Pigs that a Sow may pig with alt herRace, | 4 C 
that is, the increaſe with the mcreaſe, unto #2 | phi 
years ; this feems impoſſible, yet it is moſt _ they 
or 
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Gr bet us ſappoſe and pur the cafe, 'that a Sow 


Sting forth birt 6, 2 Males'and 4 Females, aid 
thitt each Fernale ſhall bring forth as many every 
year, during thefpace of 12 years, at the end of 
thetime there will be found above 33 millions of 
Pips: Now allowing a crown for the'majnte- 
mante-of each Pig fora year, (whichis as little as 
may be,being bur near an half 'of a farthing allow- 
ance for each day) there muſt be at leaft ſo many 
crowns to maintain them one year, viz- 33 milh= 


*ns, which exceeds the Turks Revenue by mich. 


a 
Of Grains of Corn. 


oy any; Tt will make one aſtoniſhed to think 
thata Grain of Corn with his increafe fuc- 
efſively, for the Tpace of 12 years will produce 
in Grains 24414062 5000000000000 , which 
4s able to toad almoſt all the Creatures m the 
World. | 
To open which, tet it be ſuppoſed that the | 
firſt year one grain being ſowed brings forth 55, 
(but ſometimes there is (cen 70, fometnnes 106 
fold) which grains ſowen the next year, every 
one to produce 50, and fo conſequently the 
whole and increatc to be fowen'every year, until 
12 years be expired , there will be of increaſe 
the aforeſaid prodigious ſum of grains, viz. 
244140625000000000000, which will make 
a Cubical Heap of 6258522 Grains every way, 
Which is more than a Cubical Body of 31 miles 
tity way : for allowing 40 grains in tength -” 
N 2 each 


.2% Mathematical Kecreation. 
.Each foot, the Cube would be 156463 foot every 
: way : from which it is evident that if there were 
.two hundred thouſand Cities as great as Lydon, | Nov 

allowing to each 3 miles ſquare every way, and | it w' 
100 foot inheight, there would not be ſufficient | whic 
"Too to contain the aforeſaid quantity of Corny; £ pour 
.and ſuppoſe a Buſhel of Corn were equal unto two | port: 
Gupnck feet, which might contain twenty hundred 
thouſand grains, then would there be 22207046 


® 
-— Ys buſhels, and allowing 30 buſhels to a 
| Tun, it would be able to load 8138030833 Ve 
ſels, which is more than eight thouſand one hun- F 
dred and thirty cight millions, ſhip loadigs of 
500 Tun to each Ship: a quantity ſo great, that } may 
the Sca is ſcarce able to bear, or the Univerſal U Kind 
.World able to find Veſſels to carry it. And if this | and} 
Corn ſhould be valued at half a Crown the buſhel, } grea 
.3t would amount to 15258807812500 pounds | ina! 
Sterling, which I think exceeds all the Treaſures F and 
of all the Princes, and of other particular menin how 
the whole World : And is not this good Husban- | ling: 
dry to ſow onegrain of Corn, and to continue it N ing t 
in ſowing the increaſe onely fora 2 years, to have  1ega 
ſo great a profit ? allot 


Of the Increaſe of Sheep. 


Ourthly, Thoſe that have great flocks of ſheep 
may be quick]y rich, if they would preſerve d 
their Sheep without killing or ſelling of them: 
ſo that every Sheep produce one each year, forat | Wer 
the end of 16 years 100 Sheep will multiply and Þ hou 
incx 


"'] SMathematical Recreation.” r8« 
very | Jacreaſe unto 6553 600, which is above ſix mil- ; 
ons, five hundred hifty three thouſand Sheep : 
don, 8 Now ſuppoſing them worth but acrown a piece, 
and f it would amount unto 1638400 pounds Sterling, 
cient | which is above 1 million 6 hundred 38 thouſand 
om: | pounds. A fair increaſe of one Sheep, and a large 
ztwo {| portion fora Child, if it ſhould be allotted. 


to a Of the increaſe of Cod-fifh, Carps, GC. 


hun- Piihly, If there be any creatures in the world 
that do abound with increaſe or fertility, it 
that } may be rightly attributed to fiſh 3 for they in their 
erlal } kinds produce ſuch a great multitude of Eggs, 
this Y and bring forth ſo many little ones , that it a 
iſhel, Y great part were not deſfixoyed continually, with- 
unds | in a little while they would fill all the Sea, Ponds, 
ſures © and Rivers in the World 3-and it is calie to ſhew* 
-nin U how it would ſo come to paſs, onely by ſuppo- 
ban- | fing them to increaſe without taking or deftroy- 
ueit Y ing them for:the ſpace of x0 or 12years: havin 
have | regard to the (olidity of the Waters, which'fre 
allotted for to lodgeand contain theſe Creatutes, 
as their bounds and place of reſt to live in, 


Of the increaſe and multiplication of Men... , 


erve Qxihly, There arc ſome that cannot conceive 

how: it can be that from eight perſons (which 

rat | were faved after the Deluge or Noabs Flood) 

ſhould: ſpring ſuch a World of People to begin 
N 


3 J 


a Monarchy under Nimrody being bur 200 years? Pins. 
after the Flood, andthatamongſt them ſhouldibe _ 
{ 


raiſed an Army of 200900 fighting men :. Butie | - 
3s cafily proved.i6 wecake but one of the Children || Fins 
of Negb, and:ſuppoſe that a new:Generation of paril 
People: began atrevery 30 years, and that it be | iy 
continued to the ſeventh Generation, which-is:. | Fs 
200 years3 for then of one only Family there I} 286! 
would be produced 111000 Souls, 305 to begin || £23 
the Woxld, :. though\in'that time men: lived lon- | nt 
ger, and were more capable of multiplication and land 
increaſe: ar wr er 9 ſpringing onely from a of a 
lamylc production of one yearly, would: be far alloy 
gxeater if one Man ſhould. have many. Wives, || Y\u 
which in ancient times they had: from which it cight 
| $alfohat the Children of 172e}, who-came into | fic#li 
Egyp4 but only oSbuls, yet after 240 years cap> | 12> 
eivity, they came forth: with their Hoſts, that Sc 
there were told: 600000 fighting men, belides aj 
4-Pcople, Women, and Children 3 and he that I * 

all ſeparate but. one of the Families of Joſeph, | 
it would: be ſufficient-to make up that number; | 9m 
How,much more ſhould it be then, if we ſhould pour 
Joyn many Families together ? - | 


Of the Increaſe of Numbers. 


Eventhly, What ſum of money ſhall the City 
of Loydon he worth, if itſhould be ſold; and 
the money be paid in, a year after this manner; 
The firſt week to pay a Pin, the ſecond week 2 
Pins, the third week. 4. Pins, the fourth; week $ 
i i BLESS» ; Pins; 


$ . 
[4 


week 16 Pins, and fo doubling 
uatih the 52 Weeks, or the year be expired ? 

Here one would think that the value of the 

Pins would amount but toa ſmall matter, in com- 
pariſon of the Treaſures or Riches of the whole 
City : Yet it is moſt probable that the number of 
Pins would amount unto the fam of 45195996 
28691215, and if we ſhouldallow untoa quar- 
ter a hundred thouſand Pins, the vvhole vvould' 
contain nmety &Ight millions, four hundred thon- 
land Tun : vvhich is able to load 45930 Ships 
of a thouſand Tun apiece: And it vve ſhould 
low x000 Pins for a Penny, the ſam of money 
yyould amount unto above eighteen thouſand 
dght hundred and thirty millions of pounds 
fierling : An high Price to fell a City at, yet cer- 
tain, according to that firſt propoſed. 

Soif 40 Towns were (old upon: condition to 
ve for the firſt a penny, for the ſecond 2 pence, 
pr the thielllly pence, &c. by doubling all the 

reſt unto the. laſt, it would amount unto this 
number of pence 1099511627776, Which in 
pounds is 4581298444, that 1s, - four thouſand 
hve hundred, and fourſcore millions of pounds, 
and more. | | 
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Of a man that gathered up Apples, Stoner, or ſuch, 
like, upon a condition. | | 


Ightly, Admit there were x0p Apples,Stones, | + 
— or {uch-like things, that were plac'd. in a «bn 
Graight line or right form, a Pace one from ano« | 
ther, and a basket being placed a Pace from the | 
firſt : how many Paces would there be made. to: 
put all theſe Stones into the Basket, by fetching 
one by one ? This would require near half a day 
to doit, for there would be made 10092: paces 
before he ſhoyld gather them all up, 


Of Changes in Bells, in Muſical Inſtruments, Tranſ- | 
mutation of places in Numbers, Letters, Men; of 


 ſuch-like. 


\, T Inthly, Is it not an admirable thing to con- 
: ſider how the Skill of Numbgggdoth cafily 
furniſh'us with the knowledge of ryfterious and 
hidden things?which ſimply look'd into by others 
that are not verſed in Arithmetick,do preſent une 
to them 4 world of confuſion and difficulty. * 
As in the firſt place it is often debated a- 
mongſt our common Ringers, what nuinber of 
Changes there might be made in five, fix, (even, 
eight, or more Bells : who ſpend much time to 
anſwer their own doubts, entering often into a 
Labyrinthin the ſearch thereof : or if there were | 
10 Voices, how many ſeveral notes might there | 
be ? Theſe are propoſitions of ſuch facility, that 
a Child which can but multiply one number by 
another, hay eaſily reſolyeit, which is but my 
W..-—. y ; £ tf 
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F” Wathnnatenl Sevteation, 


k multiply every number from the unite ſucceſ- 
-fively in each others produd, unto the term af- 
fgned : ſothe 6 number that is againſt 6 in the 
| Table, is 720, and ſo many Changes may be made 
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ns upon 6 m_, upon 5 there are 120, &c. 
ano« FF : 
the | NF | I = 
e: to” ih 1 | 
L 6 
hing 3 |c 
day 4+'|d [24 
Aces | 2 |e | 72 
6 | pg | 720 
7 | g | 5940 
aſe 8 | h | 40320 
1; or | 9 |.j | 362880 
| IO } k | 3628800 
| IT | 1 | 39916800 
CON» I2 | m | 479001600 
altly 13 | n | 5227020800 
and I4 | q | 87178291200 
hers Is | p | 1307674368000 
une I6 | q } 20922789888000 
x 17|r | 355687537996000 
| a- 13 | f | 6402375683928000 
r of Ig | t | 121645137994632000 
en, 20 | 1 | 2432902759892640000 
to 21 | W| 51c9095795774 5440000 
0 a 22 | 1 | 1124001075070399680000 
erp 23 |P | 258520247266 19192640000 
cre 24 | 3. 1 620448593438860623360000 
hat 


ainſt io in the Table is 
Hike millions, ſix hundred 
twenty 


Im Jike manner 
2648890, that is, 
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twenty, cight thouſand, eight hundred 3. which 

ſhews, 3g Vouces may have CL OR | | 
each man. keeping his. awn note, but onely alter» 
ing his place 3. and fo. of fringed Inſtrumens, 
and the Gamat may be varied according ta which, 
anſwerable 'to the number that is agamnſt x, ziz. 
112400107507039968000d Notes, Vs 

From which may be Urawn this or the like- 
Propoſition : | 

Suppoſe that 7 Schollars were taken out off a 
Free School to be ſent to an Univerſity; there to 
be entertained in ſome Colledge. at Commons for 
a certain ſum of money, fo that cachr of them 
have two meals daily, and no longer to-continue 
there, then that ſitting all together upon one 
Bench or Form at every Meal, there might. be a 
divers tranſmutation of place af account in ſome 
one of them, in compariſan of another, and ne- 
ver the whole company to be twice alike in fitu- 
ation: How long may the Steward entertain 
them? (who being not skilled in this ferch, may 
anſwer unadviſcdly.). Itis moſt certainthatthere 
will be five thouſand and farty feveral poſitions 
or changings in the ſcatings, which makes four- 
_ years time, wanting ten weeks and thuce 

ays. 

Hence from this mufability of tranſmutation, 
it is no marvel that. by 24 Letters there arilzth 
and is. made ſuch 'yaricty of Langyages in the 
- World,and ſuch infipite number of words in gach 

Languages ſeeing thedijverſity of Syilables pro- 
duceth that effe&, and alſo by che interchangi 
and-placing of Letters amongſt the Vowels, and 

— * amongſt 
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amongſt themſelves maketh theſe fyHables, which 
Aphabev of 24 Letters may' be vazied fo many 
times, viz. 62044859343 3360623360000, 
which is fix hgndred- twenty thouſand, four 
hundred forty cight millions-of millions of 
millions five hundred ninety three thouſand, 
four hundred thisty cight milfions of millions, 
and more. . 

- Now allowing: that a man-may- read or ſpeak 
one hundred'thouſand words in an hour, which 
i$twice more words than there: are contained in 
the Pſalms of Dizid, (a Tack too grcat for any 
man to do-in ſo ſhort a-time ) and it there were 
bur thouſand fix hundred' and: fifty thouſand” 
millions of men , they: could: not ſpeak theſe 
words (according to the houxly proportionafore- 
ſid) in threefcore and ten thouſand years 3 
which variation-and tranfkmutation-of Letters, if 
they ſhouldibe wricten in Books, aNowing to cactt 
LeaF 28000 words, (which is a+many as poſhbly- 
could be inferted) and to: each: Book a Ream'or 
20: Quire of the-bargett and thinneſt Printing- 
Paper, (o that: each Book being about x5 inches 


long. 12 broad, 'and 6 thick : The Books that 


would be made of che tranfmutation of the twen- 
ts four Letters aforeſaid , would be at the leaft 
3377 $80378992387$$ : And if a Library of a 
mite: (quare every way, of 50 foot: high, were 
made to-contain 2 50 Galleries of 20: foot broad 
apiece, it would contain four hundred'milltons 
of the ſaid Books : (o there mult be to contain the 
te} no leſs than 96945092 ſich Libraries 3 and 
if the Books were extended over the ſurface ns 
- IS tne 
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the Globe of the Earth, it would be a decupleco- 


vering unto it, a thing ſeeming moſt incredible, "oi 
that 24 Letters in their tranſmutation ſhould'pro- 
duce ſuch a prodigious number, yet molt certain 
and infallible in computation. : 
Oo 


Of a Servant bired pox certain conditions. 


Servant ſaid unto his Maſter,that he would 
dwell with him all his life-time.,if he would | 

but only lend him land to ſow one grain of Corn Fir 
with all his increaſe ſor 8 years timez how think f 
you of this bargain ? For if he had but a quarter 6 
of an inch of ground for each grain, and each 

grainto bring forth yearly an increaſe of 4o grain T 
the whole ſam would amount unto, at the term : 
aforeſaid, 6553600000000 grains ; and (ceing | of 1 
that 3 thouſand and 6 hundred millions of inches | the! 
do but make one mile ſquare in the a jure. it Gt 
ſhall beable to receive 14 thouſand and 4 hundred Mo 
millions of grains, which is 14400000000, thus i and 
dividing the aforeſaid 6553600000000, the EW the 
Quotient will be 455, and fo many ſquare miles and 
of land muſt there be to ſow the increaſe of one £Þ B v 
grain of Corn for $ years, which makes at the £ clo( 
leaſt 420000 Acres of Lind, which rated butat I aga' 
five ſhillings the Acre per Aunwm, amounts unto Air 
Ioo000 pound; which is 12500 pound a year, | ſox 
to be continued for 8 years: a pretty pay fora |} and 
Maſters Servant $ years ſervice. the 
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rtain PROBLEM LXXXV. 


Of Fountains, Hydriatiques, Macbineck, and other 
Experiments «pon Water or other Liquor. 


ould FF I. 
Zorn Firſt how to make Water at the Foot of a Mountain 


hink to aſcend to the Top of it, and ſo to deſcend on the 
rter other fide. 


each 
raing Odo this there muſt be a Pipe of Lead, which 
cam | +KL may come from the Fountain A, to the top 


cing | of the Mountain B and foto deſcend on the o- 
ches ther ſide, a little lower than the Fountain, as at 
s, it WU C, then make a hole in the Pipe; at the top of the 
dred Y Mountain, as at B, E 
thus © and ſtop the end of \* * BL 
the WU thePipe at AandC3' © 
niles £ and fill this Pipe at 
one B with Water, and 
the | cloſeit very carefully N 
it at again at B, that no </# oe 
ito F Airgetin: then un- 
ear, I ſtop the end at 4, 
If 2 andatC; then will 1} 
the” Water perpetually run up the Hill, and de» 
ſcend on the other fide, which is an invention of 
'Q- || great conſequence to furniſh Villages that wane 
Water. 


+ 0 Mi 
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2. Secondly, 
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Secondly, How to know what Wine or other Liquer 
there is in a Veſſel, without openitig the Bung. 

_ bole, and without making any othtr bole than thit 
by which it ris out at the top. | 


F this Problem there is nothing but to take a 
bowed Pipe-of Glabs, and put it into the fau- 
cets hole, and ſtopping it clofe about : for then 
you ſhall ſee the Wine or Liquor to aſcend in this 
Pipe, until it be juſt even with the Liquor inthe 
Veſſel: by which a man may fill the Veſſel, or 
put hore to it: and fo if need were, one may 
empty one Veſſel into another, without opening 
the Bung-hole. | 


Zo 


Thirdly, How is it that it is ſaid that a Veſſel bolds 
more Water, being placed at the foot of a Moun- 
tain, than ſtanding upon the top of it ? 


T His is a thing moſt certain, becauſe that wa- 
ter and all other Liquor diſpofeth it {lf 
ſpherically about the Centre of the Earth ; and 
by how much the Veſſel is nearer the! Centre, by 
ſo much the more the fatface of the Water makes 
a lefler ſphere, 'and therefore Every part more 
gibbors ox ſwelling than the like part in a greater 
ſphere; 
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Veſſel be very near 
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" ſphere: and therefore when the ſame Veſſel is 
farther from the Centre of the Earth, the ſus- 


face of the water makes a greater ſphere, and 


therefore leſs gibbows or {welling over the Veſſel; 


from whence it is evident that a Veſſel near the 
Centre of the Earth holds more Water than that 
which is farther remote fromitz and fo conſe- 
quently a Veſſel placed at the bottom of the 
Mountain holds more Water, than being placed 
on the top of the Mountain» 


-  Firft, Therefore one conclude, thac one 

and the ſame Veſiel [ 

will always hold JL, GS 

move, by how much -», $* = # 

it is nearer the Cen> - . 

treof the Earth. 
Secondly, If a 


the Centre of the ; 
Earth, there will be | 
more Water above © —— 

the brims of it, than 

there is within the 

Veſſel. ; 
Thirdly, a Veſſe] full of Water coming tothe 
Centre will ſpherically increaſc, and by little and 
little leave the Veſſel; and paſling the Centre, the 
Veſſel will be all emptied. 

Fourthly, One cannot carry a Pail of Water 
from a low place to a higher, but it will more aud 
more run oat and over 3 becauſe that in aſcend- 
ing it lies morelevel, but deſcending it (wells, 
and becomes more gibbous. 
4+ Fourthly, 


Mountain, to the top of another. 


\ S admit on the topof a Mountain there isa 


"A - Spring, and at the topof the other Moun- | 


tain there are Inhabitants which want Water ; 
Now to make a Bridge from one Mountain to 
another, were di , and too great a charge; 
by way of Pipes it ialic, and of 'no great price: 
for if at the Spring on the top of the Mountain 
be placed a Pipe to deſcend into the Valley, and 
aſcend to the other Mountain, the Water will 
run naturally, and continually, provided that the 
Spring be ſomewhat higher than the paſſage of 
the Water at the Inhabitants. 


>L 


Fifihly, Of « fine Fountain which fpouts Water 
zery bigb, and with great violence, by turning ef 


a Cock, 


Ec there be a Veſſel as 4 B, made cloſe in all 

his parts, in the middle of which let CD 

bea Pipe open at D near the bottom, and then 
with a Squirt ſquirt in the Water at C, ſtopped 
above by the Cock or Faucet C, with as great 
violence as poſſible you can 3 and turn the Cock 
imme 


Foxrthly, To conduti Water from the top of oue 


'] @Sathematical 


immediately. ' Now 
there being an indif- 
ferent quantity of 
ob {| Watcrand Airin the 

Veſſel, the Water 

keeps it (elf in the 
f bottom, and the Air 
12 F which was greatly 
un- "JF preſſed, ſeeks for : : 
ict: F more place, that turning the Cock, the Water 
1 tO I ifſueth forth at the Pipe, and flies very high, and 
©) Þf thateſpecially ifthe Veſſel be a little heated. Some 

he uſe of this for an Ewer to waſh hands with- 
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Il, and therefore putting a moveable Pipe above 
and CG, ſuch as the Figure ſheweth : which the Water 
will cauſe to turn very quick, pleaſurable to be- 


the hold. 


Go 


Sixtbly , Of Archimedes's Screw , which makes 
| Water aſcend by deſcending. : 


ha is nothing elſe but a Cylinder, about: | 
the which isa Pipe in form of a Screw,and 

_ when one turns it, the Water deſcends always 

ni?" Þ inrelpet of the Pipe: for it paſſeth from one 
GP part which is higher to that which is lower, and 
then } i the end of the Engine the Water is found 
pped higher than it was at the Spring. This great En- 
gincer, admirable in all Mathematical Arts, in- 
vented this Infirament to waſh King Hierotes 
$42; O great - 
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- —— —— great Velfck,as ſome 
# Sis - Authors Gay, alſo to 
Ida 7, | water. the fields of ad 
oi Egypt x as Diodaru ff jy 
$ ,” witneficth: and Cars Gd 
L dan reporteth that | xc: 
< a, Citizen of Milaw bf « 
-». | having madethelike ing 
| 5 gk Engine, thinking | (7 
himſelf to be-the: firſt Inventer, conceived luch ſen 
exceeding, jqyy that he became mad, Fol. 2. on. 
. Agam, A thing may aſccnd by deſcending, if 
a fpiral Ling be made, having many circulation, 
ox-revolutions3 the laſt being always Jefſer than | - g, 
the firſt, yer-bigher than the Plain ſuppoſed : tr 
is. mok certain that then putting a Ball into it, and 
turning the ſpiral Line fo, that the hrſt circylas 1 
tion may be perpendicular, or touch always the plac 
ſuppoſed Plain, the Ball ſhall in deſcending con- Y 94 
tinually aſcend, until at laſt it come to the high- + the 
eſt part of the ſpiral Line, .and.ſo fall out, And thay 
Here eſpecially*may be noted; Thats moving Bo- || (444 
dy, as Water, ora Buller, or fuch-like, will tie- | 6 
yer aſcend, if the Helical Revolution of the Screw || qc 
not inclining to the Horizon :: fo that accord- dle 
ibg:tochis Inclination.the Ballor Liquor may de- || 6, ; 
end always -by/a continual motion:and revolus f| ;,,; 
tion. / And thisExpcriment may be more uſefub } ;;. 
naturally-made with a Thread of Icon or. Latine, } {he 
turned or bowed Helically about. a Cylinder, isof 
with tome diffinQion of diſtancesbetween-the {| jor 
Helices; for:themhaving| drawo out the Cylinder; 
ozhaving hung or tied fome weighoat it, inſuch 


ſort 
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the other Wheel that 'a» 


 terthat is carried by 


fort that the Water may eaſily drop if one lift up 
the faid Thread : thefe Helices or Revolutions 
notwithſtanding will remain inclining to the 
Horizon, and ther turning it about forward, the 
fd weight wil afcend ; bur backward; it will 
&ſcend, Nov if the Revolutions bealike, and 
of equality amongſt themſelves, and the whirl- 
ing or turning notion be quick, the light will be 
ſo deceived, thit producing the a&tion it will - 
ſet to the ignerant no lefs than a Miracle: 


Te | 
Stventhly, Of arother fine Fountain of Pleaſures 
* hv is an Engine which hath two Wheels 


with Cogges or Teeth, as 4 B, which are 
placed within an'Oval C D, in fuch ſort, that the 


; Feeth of the one rfiay enter into the Notches of 


theother 3 but fo juſt,that neither Air nor Watet 
tay enter into the Oval Coffer, either by the 
middle, or by the ſides, for the Wheel muſt joym 
ſonear to the fides of the Cofter, that there ben 
vacuity : To this there is an Axlctree with a han= 
dle to each Wheel, — I 

fo that they may be” "ug YL , 
turned, and A being | y*. Sw py 

turned that turneth | 


50ppolite: by which 
moron the air that Wh 
Kin F, and the wa- = 
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. the hollow of the Wheels of cach fide, by contiz 
nual motion, is conſtrained to mount and flig out. | mu 
by the Funnel F. Now to make the Water run || Pot 
what way one would have it, there may be ap. f tne 
plied upon the top of the Pipe'F, two other | by: 
Moveable Pipes inſerted one within another 3a {| the 
the Figure ſheweth. But here rote that there || ar: 
may acrue fome inconveniency is this Machine; | not 
ſeeing that by quick turning theCogs or Teeth || int; 
of the Wheels running one agairſt another, may | trar 
near break them, and (o give way to the Air to | will 
enter in, which being violently incloſed will e- J - 
{cape to occupy the place of the Water, whoſe | x, 
weight makes it ſoquick : howſoever, ifthis Mg. | '- , 
chine be curiouſly made asan able Workman may F... 
eaſily do, it is a moſt ſoveraign Engine, to caſt 
Water high and far off for to quench fires. And | JN 
to have it to rain to a place afſigned,accommodate TL 
a Socket having a Pipeat the middle, which may , | whi 
point towards the place, bcing (ct at the top there» {| hole 
of, and ſo having great diſcretion in turning the | the 
Axis of the Wheel, it may work exceeding well, {| Pipe 


F t 


and continue long, bein; 
_ 
Wit 
S pull | 
Eigbtly, Of a fine Watering-Pot for Gardens. 4 


His may be made in form of a Bottle, ac f| top a 
cording to the laſt figure, or ſuch-like, ha» || 6 a 
ving at the bortom many {mall holes, and at the & Bot'y 


neck of it- another hole ſomewhat greater than 
choſe 
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thoſe at the bottom, which hole at the top you 
muſt unſtop when .you would till this Watering- 
Pot, for then it is nothing but putting the lower 
end into a Pail'of Water 3 for fo it will fill ic ſelf 
by degrees : and being full, put your Thumbon 
the hole at the Neck to liop it, for then may you 
carry it from place to place, and it will 
not ſenſibly ran out 3 ſomething it. will, and all 
in tine, (if it were never ſo clote-ſtopped) con- 
trary to the ancient Tenet in Philoſphy, That Air 
will not penetrate. | 

p > 

Ninthly, How eafily to take Wine out of a Veſſel at 
' the Bung-bole, without piercing of a hole in the 

Veſſel. | Fi 


IN this there is no need but to have a Cane or 
Pipe of Gla(s, or (uch-like, one of the ends of 
which may be cloſed up almoſt, leaving ſome {mall 
hole at the end 3 for then if that end be ſet into 
the Veſſz1 at the Bung-hole, the whole Cane or 
Pipe will be filled by little and little 3 and once 
being fall, ſtop the _. _.--& mh a 
her end which is _© > 
without , -and then . 
pull out the Cane or . . 
full of Wine, then {IJ 
opening a little the _ 
top above, you miy '" == . 
bt a Glaſs or other 7 > 


——_— a _— -- 
Pot with it, for as the Wine ifſueth out, the air 
cometh into the Cane or Pipe, to ſupply. vacuitys 
bo: 


O 3 10» Tentbly, 


I Os 


Tenthly, How to meaſure irregular Bodies by belpaf 
Water. 6 
Come throw in the Body or Magnitude into 2 
Veſſel, and keep that which flaweth out over, 
ſaying it is always equal to the thing caſt intothe 
Water ; But jt is more neater. this*way, to pouy 
Itoa Veſſel ſuch a quantity of Water, which may 
be thought ſufficient to. cover the Body or Mag- 
pitude, and make a mark how high the Waters 
in the Veſſel, then pour out all this Water into 
another Veſſel,” and let the Body or Magnitude be 
pom intothe firſt Veſſel; then pour in Water 
trom the ſecond Yeſlel until-ic aſcend unto the 
former mark made in the fix Veſſel, fo the Wa- 
ter which remains in the ſecond Veſlcl, is equal 
to the Body or Magnitude put into the Water ; 
But here note that this is not exaR ox free from 
Error, yet nearer the Truth than any Geometri- 
cian can otherwiſe poſſibly mealure.z and thelt 
Bodies that are not ſo full of poxes, are more tru» 
ly meaſuzed this way, than others axe. 


, IT. 
A Jo find the Weight of Water. 


| Ecing that, £25 part of am eunce weighs, 

- makes a Cubical Inch of Water, and __ 

pound” welght Haperdupoiz makes mo 
TNr 5.-"o8 » _T Y- nci 
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 Pathematical Recvextion/; +99 
Jaches, and'; 2 fere, and that Gallons and a half 
Wine-meaſare makes a foot Cubical, ir is calſe 
by inverſion, that knowing the quantity of ' 2 
elpaf Veſſel in Gallons to find his content in Cubical 
': | fect or 'weight : and that late. famous Geometri- 
cian Maſter Brigs tound a Cubical Foot of Water 
ntog || to. weigh ncar 62 pound weight Haverdupois, 
over, | Batthe late Learned Simon Steviy tound a Cubi- 
othe | cal Foot of Water to weigh 65 pound 3 which 
pour || diff-rence may ariſe from the incquality of Wa- 
3 may || ter3 for ſome Waters are more ponderous than 
Mag- || others; and ſome difference may-be from the 
teris | weight of a pound; and the meaſure of a Foot. 
into | Thusthe weight and quantity of # (olid foot ſet- 
debe Þ|| led, it is catie' tor Arithmeticrans to give the con- 
Vater || tents of Veſſels or Bodies which -contain Li- 
the } quids. | | 


equal F © I2s 


from || Jo find the Charge that a Veſſ#l may carry, as Ships, | 
Netrl» Boats, or ſuch-like. | 


; £8» _ is generally conceived , that a Veſſel 
in ma$ carry as much weight as that Water 
weigheth whichis equal unto the Veſlcl in big- 

nefs, in abating only the weight of the V<cl : 

Weſee that a Barrel of Wine or Water caſt into 

the Water, will not fink to the bottom, but {wim 

31 | afily; and if a Ship had not Iron and other pon- 
ight, | deroſities in it, it might ſwim full of Water wirh- 
y | out ſinking: In the ſame manner if the Veſſel 
were loaden with-Lead, ſo much ſhould the Wa- 
B O 4 ter 


| ® a0 Mathematical Recreation: t 
ter weigh : Hence it is that Marinerscall Ships of || for t! 
goooo Tuns, becauſe they may contain one gr | vay 


2000 Tun, and ſo conſequently carry as much,” | fwin 


fouc: 

| Exp 

| 13s tha n 
How comes it that a Ship having ſafely ſailed in the 
-. vaſt Ocean, and being come into the Port or Hare 

bour, without atty tempeſt will ſink, down right ? hs 

W 


T He cauſe of this is, That a Veſſcl may carry 
more upon ſome kind of Water than upog 
otherz now the Water of the Sea is thicker and T 
heavier than that of Rivers, Wells, or Fountains, 
therefore the loading of a Veſſel which'is accoun- | a Ve 
ted ſufficient in the Sea, becomes too great in the | the 
Harbour , or Sweet Water. Now ſome think & tude 
that it is the depth of the Water that makes Veſ- | for: 
ſels more eafic to [wim, but it is an abuſe : forif | occl 

' the loading of a Ship be no heavier than the Wa- | ther 
ter that would occupy that place, the Ship ſhould | plac 
as calily (wim upon that Water, as if it did l\wim } we: 
upon a thouſand:fathom deep. of Water; and if | Cox 
the Water be no thicker than a leaf of Paper, and' | of © 
 weigheth but an- ounce under a heavy body, it | ceiv 

| will Cupportit, as well as if the Water under it | 11 
+ weighed ten thouſand pound weight:: Hence it | unt 

; is, if there be a Veſſel capable of a little more ho 

than a thouſand pound weight of. Water , - you 
may put into this Veſſel a piece of Wood . which || + - 
ſhall-weigh a thouſand pound weight 3 (but ligh- | hc! 
 xcrin his kind than the like magnitude of —_ 
= or 
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for then pouring in but a quart of Water, or a 

very little quantity of Water, the Wood will 

ſwim on the top of it, (provided that the Wood 

touch not the ſides of the Yeffel) which is a fine 

——— and ſcems admirable in-the perfor- 
nce, 


I 4+ 


| How a groſs Body of Metal may ſwim upon the 


Water. 


His is done by extending the Metal into a 
thin Plate, to make it hollow in torm of 
a Veſſel; ſo that the greatneſs of the Veſſel which 
the air with it containeth, be equal to the magni- 
tude of the Water, which weighs as much as it, 
for all Bodies may ſwim without ſinking, if they 
occupy the place of Water equal in weight unto 
them, as if it weighed 12 pound, it muſt have the 
place of 12 pound of Water : Hence it 1s that 
we ſee floating upon the Water great Veſſels of 
Copper or Braſs, when they are. holiow . in form 
of a Caldron. And how can it be otherwiſe con- 
ceived of Iſlands in the Sea, that ſwim and float ? 
Is it not that they are hollow and ſome part like 
unto a Boat, or that their Earth 1s very light and 
ngegus, or having many Concavities in the 
dy of it, or much Wood within it. 
- And it would be a pretty propoſition to 
ſhew how much every kind of Mcta] ſhould 
be inlarged to. make it ſwim upon the ket: : 
| whic 
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which doth depend upon the proportion that ig 
between the weight of the Water and each Me: 
tal. Now the proportion that is between Metals #Þ _ B 
and Water of <qual magnitude, according to |} Ball: 
feme Authors, is as followeth ; Tak 


LEAD 116% cal,» 


A magnitude of 10 pound 
SILVER 104 . | ont 


| GOLD 1874 | whil 
weight of Water will 


' equirefor the like mag- | COPPER 9g1 it {1 
nitude of | IRON 31 of v 
LIINNE 75 mar] 

the \ 


From which is inferred, That to make a piece {| butt 
of Copper of 10 pound weight to ſwim, it muſt I} it fi 
be made ſo hollow that it may hold g times that | weig 
weight of Water, and ſomewhat more, that is 
to ay 91 pound: Seeing that Copper and VVa- 
ter of like magnitudes in their ponderofities, arc 


; as before, as 10to 91. AB, 
; - 

; I'5- | zo 

=) 

How to weigh the lightneff of the Air. T 


Lace a Ballance of wood turned upſide down | Wat 
into the water, that ſo it may ſwim, then let then 
water be incloſed within ſome body, as withina || piet| 
Bladder or ſuch-like, and (uppoſe thaEſuch a } 
quantity of Air ſhould weigh one pound, place 
it under one of the Ballances, and place under 
the other as much weight of lightneſs: as may 


counter-ballance and keep the otherBallance that 
: 1s 


. E! 
ks 40 
% 
D TY 
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it riſe not out of the water: by which you ſhall 
ſee how much the lightnelsis IS. 
But without any 
g to Ballance do this : | « T5! 
Take a Cubical hol- Hf TE : 
| low Veſſel, or that ' FN. 
7% which 1s Cylindri- 
16% cal, which may {wim | 
24 . || onthewater, and as | 
| it fiaketh by placing « 
8 of weights upon it, © 
; mark how much, (ocken if wk would excrnlins 
the weight of any body, you have nothing to ds 
ece F butto put it into this Veſſel, and mark how deep 


nult F it ſinks : for ſo many pound it weighs as che 3 
that F weights put in do make it (o to fink. | 

t is 

Va. I6, 

are 


A Bod y being given, to mark it about, id ſhevs how 
much of it will fink, in the Water, or ſwim above 
tbe Waorer. 


* heb is done by knowing the weight of the 
Body which is given, and the quantity of \ 
wa f Water, which weighs as much as that body 3 for 

let | then certain!y it will fink (0 deep, until it Occur 
na | pieth the place of that quantity of Water. 


17. + 
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To find bow much ſeveral Metals or other Bodies ds || tot! 
weigh leſs in the ater than in the Air. ver 


Ake a Ballance, and weigh (as for example) I} nels. 
"9 pound of Gold, Silver, Lead, or Stone,in }} is th 
the Air, ſoit hangin equilibrio > then coming to | mag 
the Water, take the ſame quantity of Gold, vil- I the' 
yer, Lead or Stone, and let it ſoftly down into it, 
and you ſhall ſee that you ſhall need a leſs Coun» 
ferpoiſe in the other Ballance to counter-ballance 
3t: Wherefore all Solids 6r Bodies weigh leſs in | How 
the Water than in the Air, aud ſo much the leſsit | ' $ 


will be, by how much the Water is groſs and 31 
thick becauſe the weight finds a greater reſiftance, &} + a 
and therefore the Water ſupports more than Air, ſe 


and further, becauſe the Water by the ponderolit 
3s diſpleaſed,and ſo firives to be there again, nel. | 
fing to it, by reaſon of the other Waters that are T 
about it, according to the proportion of his }} . 
weight. Archimedes demonſirateth, that all Bo» J equa 
dies weigh le(s in the VVater (or in like Liquor) || be a 
by how much they occupy place : and if the VVa- || inth 
terweigh a pound weight, the magnitude in the } pour 
VVater ſhall weigh a pound leſs than in the Air. and 
; Now by knowing the proportion of Water || inth 
and Metals, it is found that Gold loſeth in the |} fo, | 
Water the 19 part of his weight, Copper the g |} teen! 
. part, QuickGlver the 15 part, Lead the 12 part, 
Silver the 10 part, Iron the 8 part, Tin the 7 fo 
| : A 


\ 


- | - wpathematical Recreation! aox 


anda little more : wherefore in material and ab= 
ſolute weight, Gold in reſpe of the Water thar 
it occupieth weigheth 18 and 4 times heavier 
than the like quantity of Water, that is, as 18 
ies do || to the Quickſilver 15 times, Lead 11 and +, Si 
ver 10and 3, Copper 9 and +,, Iron 8 and, 
and Tin 8 and 5. Contrarily in reſpe& of great- 
ple) || neſs, if the Water be as heavy as the Gold, then 
aciin £ is the Water almoſt 19 times greater than the 
ng to | magnitude of the Gold, and ſo you may judgeof 
dils the reſts : 


OuUn» I 8. 


Gin | How is it that a Ballance baving like weight in each 
elcit | | Scale, andhanging in #quilibrio 3x the Aiv, bes 

and ing placed in another place, (without removing 
nce, } © any weight) it ſpall vraſe to bang in #quilibrio . 
Air; ſenſibly, yea by a great difference of weight ? 


olit 

*I | 

t are { is caſte to be reſolved by conſidering dit 
his | .4 ferent Metals, which though they weigh 


By» | cqual in the Air, yet in the Water there will 
uor) | be an apparent difference 3 as ſuppoſe ſo that 
[Va- | inthe Scale of cach Ballance be placed cighteen 
the | pound weight of ſeveral Metals, the one Gold, 
ir. Þ} and the other Copper, which being ix equilibris 
ater | inthe Air, placed in the Water will not hang 
the | fo, becauſe that the Gold loſeth near the eigh- 
heg | tcenth part of his weight , which is about one 
art, | pound, and the Copper loſeth but his ninth parc, 
part | Which is twopound ; wherctore the Gold in the 
watcr 


> 
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water weigheth' but 37 pound; and the Copper 
16pound; which is a difference moſt fenfible tg 
confirm that point. 


thw 
- 4 
To ſhew what Watert are beavier one than another, | . 
ond how much. T 


[IR have an eſpecial reſpect unto this, ed to 
TL judging that water which is lighteſt is moſt there 
healthful and medicinal for the Body, and Sea- Wat 
men know that the heavieſt waters do bear moſt, Tl 
And it Is known which water is heavieſt thus ; {| 8%" 
Take a piece of Wax, and faſten Lead unto it, prod 
or ſome ſuch-like thing, that-it may bur precifely they 
fwim, for then it is equal to the like Magnitude of been 
water, then put it intoanother Veſſel which hath 
contrary water, and if it ſink, then is that water 
lighter than the other : But if it ſink not ſo deep, 
then it argueth the water to be heavier or more 
grofſer than the firft water 3 or one- may take a 
piece of Wood, ind mark the quantity of fink 
ing of it into ſeveral waters, by which you may 
judge which is lighteſt or heaviet, for in that 
which it finks moſt, that is infallibly che lighteſt, 
and ſo contrarily. 
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Hhw to make a pound of Water weigh as much as 

' 10, 20, ZO, or 100 pound of Lead nay as much 
as 100O or IOCOO pound weight. 

; \ 


: His Propoſition ſeems very impoſſible, yet 
4 Water inclofed in a Veſſel, being conlirain- 
this, | <4t0 dilate it ſelf, doth weighfo much as though 
mog |} there were in the concavity of it a folid body'of 
Sea. © Watcr. | 

noſt, There are many ways to experiment this Pro» 
has : | poſition, but to veritic it, it may be ſufticienc to 
produce two excellent ones onely: which had 
they not been really acted, little credit might have 
Je of ©} been given unto it. _ 

hath The firſt way is thus: Takea Magnitude which 
takes up as mych place 2s rQ6 or: 10006 pound of 


ater - 6 

cep, Water, and ſuppoſe that it were tied to ſome- 
Dore || thing thart it may hang in the Air; then make a 
:@ a | Ballance that one of the Scales may inviron it, yet 


5k | © that it toucly not, the lides'9H its, hut leave ſpace 
may || ©0ugh for one pound of Water: Then having 
chit {| placed 100 pound weight in the othier Scale, 
eff, | throw -in the Waterabout the Magnitude, ſo'that 
wepound of Vater ſhall weigh .Gown the 106 
found in.the-otfice Ballance. | - 

The ſecond wayis yet more admirable : Take 
+common- Bzllanece. that is capable to receive x0: 
or 20 pound of Water, then put into it a magn- 
tude which may take up'the plaze of g01-19 pound 

ot 


- 
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of water, which muſt Þ on 
be hung at ſomeTIron 
or beam which is 
placed in a wall; 
that it hang quiet : 
(now it is not mate- 
ral whether the 
magnitude be hol- 
low or maſſe)ſo that” 
it touch not the Balance in which it is put,for then 
having put the Lead or Weight into the other 
f Ballance, pour ina pound of Water into the Bal- 
p lance where the Magnitude is, and you ſhall (ee 
3 that this one pound of Water ſhall counterpoiſe 
the 100r 20pound of Lead which is ſet in t 
other Ballance. | 
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PROBLEM LXXXVL 
Of ſundry Queſtions in ARITHMETICK, 
And firſt of the Numberof Sands. 


I may be aid incontinent, that to undertake 
this were impoſſible, eicher to number the 
Sands of Lybis, or the Sands of the'Seca 3 andit: 
was this that the Poets ſung, and that vvhich the 
Vulgar believes; nay, that vvhich long ago cer- 

, tain Philoſophers toGelon King of Sicily repor- 
ted, that the grains of Sand vvere innumerable. 
ButI anſvver vvith Archimedes, that not onely 

| one 


: 
of 
wa: 
* 
3 
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pot the' whole world, if there were nothing elle 
t Sand, and the grains of Sands admitted to be 


 fofrhall, that 2o may make but one grain of Pop- 


py: for at the end'of the account there need not 


toiexprels them but this number 30840979456, 


and 35 Cyphers at the end of it. Claviws and 
Archimedes make it ſomewhat more, becauſe they 
makea greater Firmament than Ticho Brabe doth ; 


and it they augment the Univerſe, it is cafie for 
'usto augment the number, and declare affuredly 


how many grains of Sand there are requiſite to 
til another World, in compariſon that our viſible 
World were but as one grain of Sand, an atom, 
ora point 3 for there is nothing to do but to 
maltiply the number by it (elf , which will 
amount to 90 places, whereof twenty are theſe : 
95143798134910955936, and 70 Cyphers at 
the end of it, which amgunts to a molt prodi- 
gious number, and is eafily ſupputated: for ſup- 
poling that a grain of Poppy doth contain 30, 
grains of Sand, there is nothing but to compare \ 
that little bowl of agrain of Poppy, with a bowl 
of-an inch or of a foot, and that to. be compa» 
red with that of 'the Earth, and then that of the 


"Earth with that of the Firmament, and ſo of the 
ht. © | 
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one may number thoſe which are at the border, 
and about the Sea, but thoſe which are able 
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Divers Metals being melted together in one body, a | 
find the mixture of them. ' 
5 or was a notable Invention of Archimedes Þ Sly 
4 related by Vitruvius in his Architequrgy 
where he reporteth that the Goldſmith which F 
King Hiero imployed for the making of the Gob Þ the 
den Crown which was to be dedicated to the | 5, 
Gods, had ftolenpart of it, and mixed Silverin Þ an 
the placeof it : The King ſuſpicions of the work 
Propoſed it to Archimedes, if by Art he coulddif; 
cover without breaking of the Crown, if there 
* had been made mixture of any other Metal with 
the Gold. The way which he'found out wasby 
bathing himſelf; for as he entred into the Velld 
of Water ( in which he bathed himſclf ) ſo the 
Water aſcended or flew out overitz and as by 
pulled out his Body, the Water deſcended: from 
which he gathered that if a Bow] of pure Gold; 
Silver, or other Metal, were caſt into a Veſſel of 
Water, the Water proportionally, according tg 
the thing caſt in, would aſcend and: ſo by way 
of: Arithmetickthe Queſtion lay open to be re+ 
folved : who being ſo intcalively taken with the 
invention, leaps out of the Bath all naked, cry- 
ivg as a man tranſported, I have found , I ham 
found, and fo diſcovered it. | 
Now ſome ſay that he took two Maſſes, the 
one of pure Gold, and the other of pure Silver; 
each equal to the weight of the Crown,and there- 


fore unequalin magnitude or greatneſs z and then 
| | knowing F* 


knowing the ſeveral quantities of water which 
was anſwerable to the Crown, and the ſeveral 
"Mafſts, he ſabtilly colle&ed, that if the Crown 
Foccupied more place within-the' water 'than-the 
"Maſs of Gold did, it appeared that there! was 
| Silver or other Metal melted with it. Now by 

"the Rule of Poſition, Suppoſe that cach of che 


phich Þ three Maſſes weighed 18 pound apiece, and that 
Gol I the Maſs of Gold did occupy the place of one 
o the Þ pound of water, that of Silver a pound and a half, 
erm Band the Crown one pound and a quarter onely + - 
work & Then thus he might operate: The Maſs of Sil- 
dai & Yer which weighed 18 pounds, caſt into the Wa 
there F ter, did caſt our half a pound of water more than 
with Þ the Maſs of Gold which weighed 18 pound; and 


zasby Y the Crown which weighed alſo 18 pound, being 
Vlld If pat into a Veſſel full of water, threw out' more 
o- the I} water than the Maſs of Gold by a quarter of a 
as in I pound, (becauſe of mixt Metal which was in it) 
trom Þ therefore by the Rule of Proportion, If half a 
Gold; Þ pound of water (the Exceſs) be anſwerable to 1$ 
ſel of F pound of Silver, one quarter of a pound of Ex- 
1g 0 F {ſhall be anſwerable to 9 pound of Silver, and 
' wif | fomuch was mixcd in the Crown. 3% 08] 
ce 1e+ F Some judge the way to be more facil by weigh- 
h the I ing the Crown firſt in the air, then in che water; 
' 9- JF inthe air it weighed 18 pound,and if it were pure 
' bave | Gold,in the water it would weigh but 17 pound 3 
if it were Copper it would weigh but 16 pound 
» the Þ but becauſe we will ſuppcſe that Gold and Cop- 
lvers Þ per js mixcd together; it will weigh leſs than 17 
pound, yet more than 16 pound, and that accor- 
ding to the proportion mixed : let it then be ſup- 
= "0 & poſed 
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y” 212 Mathematical Becreation, | Þ 
| poſed that it weighed in the'water. 16-pound ne F. 
3 quarters, then might-one ſay by-proportjon, It | 
the difference:'of one pound of loſs (whichys be- 
tween 16 and 17) be anſwerable to 18.pound, to 
what ſhall one quarter of difference be anſwer. # +; 
able to, which 15 between 17 and 16%, and it B - } 
will be 4 pound and ahalf, and ſo much Copper F .-7 
2; 
Nn 
0 


Ut, ae mn 9% 
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was mixcd with the Gold. 

Many men have delivered ſundry ways to re. 
folve this propoſition, fince Archimedes inven- 
tion, and it were tedious to relate the diverſi. 


ties. | 
-. Baptifia Benedifius, amongſt his Arichmetical ſi 
Theorems, delivers his way thus : if a Maſs of Þ ferv 
Gold of equal bigneſs to the Crown, did weigh Þ fon 
20-pound, and another of Silver, ata capacityor Þ ty © 
bigneſs at pleaſure, as ſuppoſe did weigh 12 # have 
pound , the Crown or the mixt "body would & quo, 
weigh more than the Silver, and lefler than the Þ have 
Gold : ' Suppoſe it weighed 16 pound, which is, & man 
'. - Pound leſs than the Gold by 8 pound; then one Þ emp 
nay ſay, If 8 ponnd of difference come from 12 B Veil 
pound of Silver, from. whence comes 4 pound, | Que! 
which wlll be 6 pound, and {o much Silver was | ' num 


: mixed io it, &c. 
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sbe- hy : ” 

d, to | Three wen bonght a quantity of Wine, each paid alike, 

were | axdeach was to have alike, it bappened \at the 

d it F = loft partition that there were 21 Barrels, of which 

pper || 7 were full,7 were half ſull,and 7 empty, how muſt : 
8 they ſharethe Wine and Veſſels, that each bave as Y 

Ore # many Veſſels one as anoth:r, and as much Wine 

Ven- one as another ? 

verſt- | 


4y His may beanſwered two ways as followeth, 
| andchele numbers, 2, z, 3,or 3, 3zh may 
{s of F ſerve for direction, and lignitics that the nyRper- 
eigh Y fon ought to have 3 Barrels full and as mayÞemp- 
tyor ©} ty ones, and. one which. is half full ; ſo'hit thall 
h.12 | have 7 Veſſels, and 3 Barrels and an half of Li- 
ould F quor and-one of the other ſhall in like manner 
n the U have as much; ſothere willremain for the third 
1154 & man 1 Barrel full ,- 5 which arc: half full; and x 
1 one F empty, and ſo every one ſhall have alike both in 
n.12 & Veſſels and Wine. And generally to anſwer fuch 
und, Þ Queſtions, divide the number ot Veſſcls by the 
was | number of perſons, and if che Quotient be not 

an intire number, the Queltion is impoſhble z but 

when it isan intire number, thcre muſt be made 

as many parts as there are 3 perſons, ſceing that 

each part is leſs than the halt of the ſaid Quoti- 

ent: as dividing 21 by 3 there comes 7 tor the 
Fort Quotient, which may be parted in thele 3 parts, 
- 2, 2,3, Or 3; 3, 1, each of , which being lels than 
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There is a (Labor which Hands vice againſt « + | and 
. Pall of 10 foot bigh, the foot of it is out's || {ti 
_" fort from the Wall wpont the Pavement : How much | Fic! 

or Oe A} of hy Ladder eſerntas? ; ie 

t 


=He anſwer is, 2 foot : for by Pythagoras Rule Jud 
. the tae: of D wo the Hypotbenuſal is equal Þ} vÞit 
to the ſquare of DA }} Us 
' 6,and AB1o. Now. 
if D A be 6 foot, and 
AB 10 foot, the x; 
of = are 36, and ( 
T00,which 36 taken |} - 
from 100, reſts 64, | 
wholſc root-quadrate | P12 
is 8,ſo the foot ofthe | {bo 
Ladder being now at D.the top will beat C, two, NW wt 
foot lower than it was whenit was at B. BZ an 


, PROBLEM LXXXVII. wh 


Smits or Debates between Caius and Sempro- his 
- nius, wpon the form of Figures, which Geome- || 
 Sricians call Ioperimeter, or r equal 2 in circuit or ha 


21 54 lor 
compaſs. "1 


M Arvel not at it, if I make the Mathema- |} *fl 
ticks take place at the Bar, andif Iſt | © 
forth here Bartlews, who witnefſech of tat E 

at & - 


b 
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F chat being then an ancient Doctor in the Law, 
he him(elt took upon him to learn the Elements 
and Principles of Geometry, by which he might 
ſet forth certain Laws touching the divition# of 
Fields, Waters, Iſlands, and other incident pla- 
es: Now this ſhall be to ſhew in paſling by, that 
. F theſe Sciences are profitable and behovetal for 
Rule Þ Judges, Counſellors, or fuch, to explain many 
equal | things which fall out in Laws, to avoid ambigai- 
"DA Þ© ties, contentions, and ſuits often. 


Now 
,and The firſt Incident. 
the | 
and f Sion had a Ficld which was dire&ly ſquare, 
aken i8- having 24 meaſures 1n circuit, that was 6 


| gain being conclu- 


++3#Tr ; 
ded, he gave him for | | 
its Counter - change a OR 


piece of Ground QzHt TH: 
$7 T2 


-which had juſt as TL 

much in circuit as 7 

pro- his had, but it was 712 
ome- | not ſquare, yet Quadrangular and Reftangled, 
it or | having 9 meaſures in length for cach of the two 
© Þ longeſt tides, and 3 in breadth for cach ſhorter 
"fide: Now Caius which was not the moſt (ubtil- 

ma- | {Rt nor wiſeſt in the world, accepted his bargain 
Lf | at the firſt, but afterwards having conferred with 
- 8 Land-meaſurer and a, found _ 

2 4 = 


© SIC atical (T4H A418 > | 4 a 
| he was over-reached in his bargain, and that his {| 
Field contained 36 ſquare mealures,and the other 
Field had but 27 meaſures, ( a thing cafie to be 

Erfown by multiplying the length by the breadth) 
Sempronius conteſted with him in ſuit of Law, | 
and argued that Figures which have equal Peri A 
meter, or Circuit, are equal amongſt themſelves ; | 
My Field, faith he, hath equal circuit with yours, {| bro 
therefore it is equal unto it in quantity. Now | Pay 
this was ſufficient to delude a Judge which was £ of « 
Ignorant in Geometrical Proportions, but a Ma- 4c 
thematician will catily declare the deceit, being I full 
aſſured that figures which are Tſoperemiter, 'or e- | P& 
qual incircuit, have not always equal capacity or mo 
quantity : ſeeing that with the ſame circuit there |} of 
/- may be infinite figures made, which-ſhallbemore |} © 
and more capable, by how much-they have more I} line 
Angles, qual ſides, and approach 'nearer untoa i foo 
Circle, (Which is the moft capableſt Figure of all) | Cy 
' becaufe that all his. parts are extended 'one from |} ter 
another, and frafi the middle- or centre as much det 
as maybe: (owefſcc by aninfallible Rule of Ex Y Cat 
# perience, that a Sguarc is more capable of quan» 
\*fitysthan a Triangle of the ſame circuit, and a 
- F*Fqnragone more than a$quarc,rand lo of others, 
- xt that-chey be regular Figures that have their 
| _ --* MgesSequal; otherwiferhcre might be that a re | G 
b- gular” Triangle having 24 meaſures in circuit, | & 
: might have more capacity than a recangled Pa- } to 
raellogram, which had alſo 2 4 meaſures of cir-' ||; 
cuit, as if it were 11 in length, and -1 in breadth; 
the circuit is ſtill 24, yet the quantity is but'r14 | 
and if it had 6 every Way., it gives the fame... 
: Peri- 4 
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 Perimrr viz. 24, but 2 quantity of 36, as be- 3 
obe | p 4 
dth) Þ © The- Second Incident. 

Law, 
Peri | Sg Empronius having borrowed of Caius a Sack of 
ves; | ©-Corn, which was 6 foot high, and 2 foot 


ours, | broad, and: when there was queſtion made to.xe- 
Now | pay it, Sempronius gave Caius back two Sacks Full 
wi || of Corn which had each of them 6 fost high,and 
Ma- | foot broad : whobelicved thag it the Sacks were 
xing } full, he was repaid and it $ 700h tq have an ap- 
ore. . | pearance of truth, barely looked on; Bur it is 
ty or | moſtevidentin demonſtration, that the 2 Sacks 
there | of Corn paid by Sempronius to Caius, is but half 
more of that'one Sack which he lewt him ; tor a Cy- | 
nore | linder or Sack having one foot of diameterand 6 | 
toa ©} foot of length, is but the fourth part of another 

all) Cylinder, whoſe length is 6 foot, and his diames 

Tom | ter is 2 foot ; therefore two' of the lefler Cylin= 

nuch | ders or Sacks is but half of the greater; and {0 

Ex- B Caius was deceived in halt his Corn. 


Uans 

nd 'a . 
ers, The Third" Incident. 13 
heir b 


nf _ one from a common-Fountain of a'City *' 
hath a Pipe of Water ot an inch diameter 3 
|Pa- IJ tohave it more commodious he hath leave to take 


much 


cit" | as much more water 3 whercupon he gives 
ith,” | order chat a Pipe be made of two inches dia- 
ri1i "Now. you will fay preſcntly, that itis 
ame_, reaſon to be fo big, to have jult twice as » 


'v 


much water as he ha@ before : but. if the Magi. 
firate of the City underſtood Geometrical Pro» | 
portions, he-would ſoon cauſe it to be amended, 
and ſhew that he hath not onely taken twice as 


ET _ - > 


F] 


had before, but four” 
times as much: for a © 
circular hole which 
- 1s twoinches diame» 
| ter, is four times 
Th.  f greater than that of 
Fm OC ISI 45 oneinch, and there- 
LY ER * fore will caſt our 
fonr times as much water as that of one inch, and 
{© thedeceit is double alſo in this. 
Moreover, if ' there were a heap of Corn of 
20 foot every way, which was borrowed to be 
aid-next year : the party having his Corn. in 
of 12 fout every way, andof zo foot cve- 
xy way, proffers him 4 heaps of the greater, or7 
heaps of the leſſer, for his own heap of 20 cvery 
way, which was lent : Here it ſeems that the 
proffer is fair, nay with advantage, yet the lofs 
would be near 1000 foot. Infinite of ſuch cau- 
fes do ariſe from Geometrical Figures , which 
areable to deceive a Judge or Magiltrate , which 
is not ſomewhat ſeen in Mathematical Documents. 


much Water as he © 


PROBLEM LXXXVIII. 


"Cantaining ſundry Queſtions in matter of Coſm> 
2 praphy- 
'I Irft, It may be demanded where is the mid- 
"2 dleofthe World ? I ſpeak not here Mathe- 
| matically, but as the vulgar People, who ask, 
' Where is themiddle of the World ? In this ſence 
peak abſolutely there is no point which may 
be ſaid to be the middle of the ſurfacesfor the mid- 
dl of a Globe is every where : notwithſtanding 
| the Holy Scriptures ſpeak reſpeQively; and make 
mention of the middle of the Earth, andthe In- - 
| texpreters apply it to the City of Fernſalem, pla- 
td in the middle of Paletiza, and the habitable 
world, thatin effe& taking a Map of the World, 
and placing one foot of the Compaſſes upon Fe- 
"(uſolem, and extending the. other foot to the ex- 
tremity of Exrefe, 4fia, and Afriea, you ſhall ſee 
; 4 oe City of Feruſalem is as a Centre to that 


20 


How much is the depth of #he Earth, the beight 
{of the Heavens, and the compaſs of the World ? 


Rom the ſurface of the Earth unto the Centre - 


; L according to ancient traditions,is 34.36 miles, 
[the whole thickneſs is 6872 miles,, of mo 
2x | the 


the whole compaſs or circuit of the Earth is 
21600 miles. oct 

From the Centre of the Earth'to the _ F* 
. there is near 56 Semidiameters of the Earth, ©; 
which is about 192416 miles : unto the Sun 
there is 1142 Semidiameters of the Earth, thatis 
in miles 3924912 3 from the ſtarry  frrmarnent- 
ro the Centre of the Earth there is 14000 Semmidj. 
ameters, that is, 48184000.miles, according to 
the opinion and obſervation of that learned 7i- 
cbo Brahe. 

From theſe meaſures one may colle& by Arith. 
metical ſupputations, many pleaſant propolnieg 
i this manner : 

Firſt, If you imagine there were a hole chrough 
the Earth, and that a Mill-itone ſhould be Tet fall 
down into this hole, and to move a mile in each 
minute of time, it would be more than two days 
and a half before it would come to the Cen! 
4 and being there it would hang in the 

Ir. 
_ Secondly, If a man ſhould go every day 20 
miles, it would be three years wantipg but a 
fortnight before he could go once about the Earth; 
and if a Bird ſhould fly round about it iv two 


7 6th then muſt the rmotion be 450 miles in an 

our. q 
Thirdly, The Moon runs: a greater compals ' fc 
each hour, than' if in the fame time ſhe ſhoujd 
run twice the Circumfereuce of the whoſe 


Earth. 
F ourthly, Admit 3 it be ſu uppoſe that one ſhould | 


.go twenty miles in aſcending towards the Hee 
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ye ns every day, he ſhould be above fifteen years, 
fore he could attain to the Orb of the 


nOON, . 

arth,” Þ* y * Fifthly, The Sun makes a greater way in one. 
Sin '& zy than the Moon doth in 20 days, becauſe that 
uatis © the Orb of the Suns Circumference is at the 
ment. er | twenty times greater than the Orb of the 
nidi-  Moon- 
8 to. = Sixthly, If a Mill-ftone ſhould deſcend from 
1 7 -the place of the Sun a thouſand miles every hour, 

' Þ which is above 15 miles in a minute, far beyond 
ihe the proportion of motion) it would be above 
ions ir von before it would fall down to the 

þ rt 

ugh | © Seventhly, The Sun in his proper Sphere 


- fall & moves more than ſeven thouſand five hundred- 
each & and ſeventy miles in one minute of time : now 
days "there is no Bullet of a Cannon, Arrow, Thun-. 
Pen: & dcrbolt, or Tempeſt of Wind that moves with 
the bchquicknels. 
Eighthly, It is of a far higher nature to con- 
7 20 fder the excceding and unmoveable quickneſs 
at a & of the ftarry firmament, for a Starbeing in the 
wth; Þ ;; , (which is juſt between the Poles of 
two Ev World ) makes 12598666 miles in one hour, 
nan which 1 is two hundred nine chouſand nine hun- 
| Ured and ſeventy four miles in one minute of 
paſs time: and if a Horſeman ſhould ride every day 
x}d Þ| 140 miles, he could not ride ſach, a compa in 
[] Thouſand Years, as the Starry Firmament 
*woves in one hour, which is more than if- one 
-Hould move about the Earth a thouſand times in 
:one hour, and quicker than poſſible thoughe 


can 
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canbe imagined « and if a Star ſhould fly in ths): Fi: F 
Þ:- 


Air about the Earth with ſucha prodigious quick- }} 
neſs, it would burn and conſume all the Wozld || © 
here below. Behold therefore how time paſſerh,” F* 
and death haftethon : This made” Coperniew not f 
_ _  unadviſedly to attribute this motion of Primum | 
' » meobiletothe Earth, and not to the ſtarry Firma | 
ment3 for it is beyond humane ſenſe to appre- 
hend or conceive the rapture and violence of that - 
motion, being quicker than thought; and' the 
Word of God teſtificth that the Lord made all 
chings in Number, Meaſure, Weight, and Time. 


PROBLEM XCI. | þ 
To find the Biſſextile-Tear, the Diminical-Letter, | 
and the Letters of the Month. Be - 


TJ Et123,0r 124, 0r 125, or 26, 0r 27,(which L 
is the thang Hh of 1500, or 1600) be divi- . 

ded by 4, which is the number of the Leap-yeaz, for « 

..and that which remainsof the diviſion ſhewsthe |} Pn 
Leap-ycar 3 as if one remain, it ſhews that it Þ* be 8 

"the firſt year ſince the Bifſexti] or Leap year 3 
two, it isthe ſecond year, &e. and if nothing re- dexel 
main, then it is the Biſſextile or Leap-year : and I for 
the Quotient ſhews you how many Biſſextiles or” | *** 
Leap-ycars, there are contained in ſp many years. Bs, 


— 


To. || 
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ick- || © To find the Circle of the Sun by the Fingers. 

a _ Hh 123, 24, 25, 26,0r 27, bedivided by 28, j 
+ |# £- (which is the Circle of the Sun, or whole re- t 
m © yolution of the Dominical Letters) and that bs 

ma. & which remains is the number of Joynts which is 
re. © tobe accounted upon the Fingers, by Filias efto 

that Þ Di, calum bouns accipe gratis ; and where the 

'the & number ends ,, that Finger ſheweth the year 

e alt} which ispreſent, and the words of the Verſe ſhew 

| the Dominical Letter.” 

"4 | Example. 


FN Ivide 123 by 28 for the year ( and fo of o- 
D ther years) and the Quotient is 4, and there 
tter. © 1Emaineth 17, for which you muſt account 11 
” Þ words: Filius efts Dei, &c. upon the Joynts, be- 
X Þ| ginning from the firſt joynt of the Iydex, and you 
hich Il have the anſwer. 
livi- & For the preſent to know the Dominical Letter 
car, © for each month, account from Farnary unto the 
he £ month required, manor 7 np gente and ifthere 
t6- | b£8,9,7, 0r5, you muſtbegin upon the end of 
the Finger from the Thumb, and account, Adam 
; x6 | Agebat, &c. as many words as there are months, 
and ©} for then one (hall have the Lerter which begins 
s of | {he month} then to know what day of the month 
-ars ©.itis, ſce how many times 7 is comprehended in 
© the number of days, and take the reſt, ſuppoſe 4, 
Keount upon the firſt finger within and without 
To. | bythe joynts, unto the number of 4, which ends 


lu 8 £ x v » 
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at the end of the Finger : from whence it may_ 

be inferred that thie day required was Wedyeſday, 

i Smuday being attributed to the firſt Joynt of the: 
fixſt Finger or Index: and ſo you have the pre- 
ſent year, the Dominical Letter, the Letter which 
begins the Month, and all the days of the Month, 


jo 
PROBLEM XCIIL Sept 
To find the New and Full Moon in each Month. natio 


Dd to the EpaQt for the year th. Month" 
A from March, then ſubtra@ that ſurplus 43 
F from 30, and the reſt is the day of the Month Þ ra 
4 that it will be New Moon, and adding unto it ÞÞ thate 


, 14, you ſhall have that Full Moon. _. 4 {fu 
7 Sf. , | note, 
| Note. " B brat 


© Bn the Epa@t is made always by adding 1t | the £ 
A... unto.30, and if it paſs 30, ſubtrat 30, I} tyye 
and: adde 11 to. the remainder, and (o ad ixfi- Þ} -... 
nitem: as if the Epact were 12, add 11 toit, | — 
makes.23 for the Epadt next year, to which add 
| I1:makes 34, ſubtraft 3o, reſts 4 the Epad for 
” theycarafter; and 15 for the year following that, Of th 


and 26 for the next, and 7.for the next, &c. Ya 


PRO- 
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may .\ 2£ 
the Y- PROBLEM XC, | ft; 6191 
pre- 8 Fo $933 
hich To find the Latitude of a Country. 
th. 
: F Hoſe that dwell between the North-Pole Dh: 
— #4 the Tropick of Cancer, havetheir Springand 
Summer between the 10 of March and' the 13 of 
er; and therefore inany day between that 
 Þ} time, get the Suns diſtance by infirumencal obſer- 
Jo vation from the Zenith at noon, and add the de- 
1 |} dlination.of the Sun for that day to it : So the Ag- 
nth |} gregate ſheweth ſuch is the latitude orPoles height 


lufs JF ofthat Countrey. Now the declination of the Suri 
nth Þ fox any day is found out by Tables calculated to 
d it If thatend 3 or Mechanically by the Globe,or byTn- 
. 4 I quent it may be indifferently had. And here 

note, that if the day be between the 13 of Seprem» 

krrand the 10 of March,then the Suns declination 

for that day muſt be taken out of the diſtance of 
11 F the Sun from the. Zenith at noon : fo ſhall Jo 
30, nee HORN as before: - ' 


infi- Mt; C L05EM 
LR TTran IVE Di. tieHpp 
_ Wd £066 PROBLEM: 'RCV. 


hat, WabeCthnady of Comntrpe, ond o 2 roo what CH 
FB oa Caeneys is wndev;” i» 1: 


7 
ps the — Dor Hchin ed 


(Plinuee as- 'they are taken 'Geographically 
Ggnifienothing elſe burwhen'the length of 
Maget day-ot any place; fral'f an- hour 
| | Go. longe 
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longer or ſhorter thah it is in anotheriplace and 
Pa. ncriplace, (: 


the ſhorteſt day.) and this account- to begin *7F 


from the EqumoGtial. Circle; feeing all Coun-, 
treys under it have the ſhorteſt and longeſt day 
that can;be but x2 hotrs5Bur all:other, Coun. 
treys that are from the Equinodtial Circle either 
fawaids he Northor South of it unto the Poſes 
themſalves; are aid to be in fome:one Climateor 
other : from theEgqainodtial tocither vfithe Poles 
Citcles, (which areithe Latitude of 66 deg. 36 
min.), between:@chy.of which Polar Circles and 
the.EquinodiatCirele there is accounted 24 Chi 
mates;' which differone from another by halfan 
hours time': then;from cach Polar Circle teach 
Pole there are reckoried 6 other Climates which 
differ one fromiriotherby a months time : fo the 
whielc Earth js:divided into 60. Climates, go be- 
ing allotted to the Northern Hemiſphere, and 96 
to. the Southern Hemiſphere: And here nor 
that though theſe Climats which are betiweeri the 
EquinoGtial and the Polar Circles are” equatone 
anto'the other inveſpedt of timey;towit, by half 


- an hour 3 yet the Latitude; breadrh; ur internal 
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temainder being doubled ſhews the Climate : $6 


begin {=P = the longeſt day is near 16 hours and a 


jp 5 12 takenfrom it;there remains 4 hours and 
'Þ #half, which doubled makes 9g half hours, that is, 
+2 {d Loxdsz is-in.the 9 Climate. 


PROBLEM XCVI. 


r Lt ahd Latitaide 4 the Earth, and f 
' the $S tarss no! 


1-Otigituile of a OE of place; i isan Arck 
of the Zquator contained between the Me- 
wdian of. the Azores, and the Mezidian. of the 
place, and the greatcſt ps, rg that can be is 
ſo0vegres (13 QTd. . 3t 9c! 
?1Note,- Phat the firſt Meridian may be taken at 
fare upon the Terreltrial'Globe'or Map, for 
IS of the ancienc Afironomers would have 
Herenles Pillars, which is at the ſtraights at 
64 altyy + © 'Prvvoin placed it atthe Carry Iſlands, 
bur Hel hater times it is held to be neay 
| Moores! | 40 why it was-firſt placed by Frolo- 
wy'2t the Catetty Thends, was; becauſe thatin his 
tinic theſe Tards'were-the fartheſt Weſtern parts 
'ofthe Waxld that was then Werey- And why 
Itxetains his place now at St. Michaels near the 
IS is that beeauſe'of mary accurate obſcy- 
$' made of ffte by many expert Naviga- 
ts and MatHemiaticians, they” have found. the 
F e there'ro Hirveno variation; {but co point 
} Nh and*Svirty:- that is, to'each Pole of: the 
Sad Q 2 World; 


__ << "wil p- athematicab Recreation, | 


World : And why the Longitude from theyceig 
accounted Eaſtward, is from the;:motion of the 
Sun Eaſiward, or that Prolomy and others did || that 
hold it more convenient to begin from the Wee || G04 
fiern part of the World, and fo account the Long Sn 
gitade Eaſtward from Country to Country that } qc 
was then knownytill they cameTothe Eaſtern pare | ge 1 
of Afiazrather than to make a beginning upon that || j6 
which was unknown : and having made up their Þ ju, 
account of reckoning the Longitude from theWe- trey 
ſtern paxt to the Eaſtern part of the world known, || 15. 
they ſuppoſed the reli to be all Sea, which fince Þ} 5; «4 
their deaths-hath been found almof to be,ange | £1.44 


ther habitable-World. \ B more 
To finl the Longitude of a Clmmtrey. 16: ; bot 


| of it be upon the Globe, briog the Countrey.to ahde: 
the Braſen Meridian, and whatſoever degree Þ ton; 
that Meridian cutsin the Equinoial, that de: E 6. 
gree is the Longitude of that Place... If it being I ve 
Map,then mark-hat Meridian paſſcth over it, 
have you the Longitude thewolgy foo Mcridian || ... 
paſs over it,: then take a pair-of Compaſſes, and Þ| ap; 
meaſure the diſtance between-thePlace and bY - 
next Meridian,and apply it toxhe: divided Paralle] 

or Zquator;1o have youthe env requires with . 


Of 'the Latitude of Commreys, ” ts __ 

Aiitade of, . ano the dns oa Comp 

WNUuy 25QM.7 or. .AB Ndiltan 

TRE: Ree on fo Eien = 
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tade, cither of which extendeth from the Equi- 
noGial to either Pole ; fo the greateſt Latitude 
that can be is but 90 degrees. It any Northern 
Countrey have the Artick Circle vertical, which 
Sin the Latitude of 66 gr. 30 m. the Sun will 
toach the Horizon in the North part thereof,and 
the longeſt day will  — -—- .__ | 

be: there | then - 24, | > 
hours : If the Coun- | 
trey have leſs Lati- 
tade than 6s gr. 30' 
Mm, the Sun will riſe 
and ſet, bat if it have 
| more Latitude than 
66gr. 30 m. it will 
be viſible for many days. And if the Countrey be 
uhderthe Pole, the Sun will make a circular mo- 
tion above the Earth,and be viſible for half a year: 
{under the Pole there will be but one day and 
one night in the whole year. 


To find the Latitude of Countreys. 


[ it be upon a Globe,bring the place to the Bra- 
;: ſen Meridian, and the number of degrees 
which meeteth there- TED IG FT 

with, is the: La- 
titude of the. place: 
Or with a pair of 
Compaſſes take' the 
diſtance between the 
Countrey and the E- 
quinoQial, which ap- 
plied unto the Equi- 


L64 
fy 
200, 
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nodal will ſhew the Latitude'of that Count bs 21) 
which isequal to the Poles height./Tf it be upon | Bf 


2 Map, then mark what Parallel paſſeth overthe | - f 
Countrey, andwhere, it crafſeth the Meridian} || 1. © 
that ſhall be the Latieude:: But if no Parallel paſs 
{th over it, then take the diſtance between-rhe 
place and thenext Parallel, which applicd to the 
divided Meridian from that Parallel willſhew the 
Latitude of that place. NED 41:14 


To find the diſtance of placer: 


W* it beupon a Globe, then with a pair of Cow: || fans 
| Þ paſſes take the diſtance between the two Places; } Gol! 
and apply it to the divided Merjtian or quarr, | &ipÞ 
and thenumberof degrees ſhallſhew the diſtance; | Com 
each degree being 60'miles. - If it-be in a: Map Bf £4 
(according to Wright's projection): take the-:di- © to © 
fiance with a pair of Compaſles between thetwo 

places, and apply this-diftance to the divided Me: 
ridian on the Map, right againft. the two places; "fog 
ſo as rnany-degrees as is contathed berween the I * he 
feet of the Compaſſes, ſo much;isithe diſtancebs | 
® tween the two places. If thediſtanecof two; pla- I '> ing 
ces be required in a particular Map, then with the & ' ,,; 
| "Compaſſes take the diſtance betiveerithe two ply I - 
ices, and apply itto the Scale of enjles;lo haveyon my 
'thediſtance'* It 'the Scale be conrſhort, rake the "þ 

| . [Scalebetween the Compaſſes, 'and' apply: that 0 f y 
I .theryo places'as often as you —_- have: youJj- 
IF {the diftatice requized, ©" oof) 4 142 Bb 


G78 } 
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| 1D vy <9 617 211 16748; FL 1 
Ms | | Ines Latitude,  Drelinaton ond Dj 
erthe | ance of tbe: Eres: FSh A 
dian; Wits 4 F 
Ipaf | f - HeDeclination of a Graniaths nearedifhich 
che 0 1:- ofa Starfromthe Aquaror3.the Latitude of 


ns | us way diſtance 6t a.Star from the 
w the Longitude \of a Star is an Ark-of 
me be Eta conmncd b&ween the beginning of 
Be S and theCurcle of the StarsLatitude, which 
$a Circle drawn fronvghed Pole of the Eeoliprick, 
+ I into che-Star,. aud ſo tothetBolzprick, The di- 
Cons | fance between two Stars.in Heaven is taken by a «4 
laces; © Goſs-Staff, -or other Inftrument-z and upon a | 
wats, © Gpbc it is done by takingberween the feet of the 
lance, & Compaſſes the two Stars, and applying it to the 
- Map Bf £4xator, fo have you the Ciſtance between thoſe 
edi} © two Stars. . ; 


d Me: Hw is 'it that two Horſes or other Creatures heing 
8 foaled or brought forth into the World at ojie and 
en the ' the ſame time, that after certaju gays travel, the 
eds | one lived more days than the other, ntwithſtgnd- 
0: pl} ” ing they died together in one and rhe ſame mor 


ith the & ment alſo 2 

'o pls 1h) : 

veyou "His i is caſie to be infercit#: Let one of them 
ke the travel coward theWelt,” and the other to- 
hat <0 Gets the Eaſt : then that which gocs towards 


{- uy tie Weſt followeth'the Sun, and therefore ſhall 

have the day lomewhat longer than if there had 

"Y been no travel made; and'that which goes Eaſt, 

: 3h ——— Sun ſhall have the'da ay ſhort- 
-4 er, - 


, 5 
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- er, and ſo inreſpe of travel, though they dieat |j - 


] 
one'and the felf-fatne hour and moment dþ-rime, cit 
the one ſhall be older than the other. + to. 

From which confideration may be inferred That tha 


Sabbath all upon one and the ſame-day, tho 
notwithſtanding the Saracen holds his $ 

upon the Friday, the Few upon the Saturday, and 
the Chriſtian upon the Sunday : For being all three 
reſident in one place, if the Saracen and the Chri- 
ſtian begin their travel upon the Saturday,the Chr 
flien going Weſt,andthe Saracen Eaſtwards, ſhall 
' cqmpa(s the Globe of the Earth; thus -the Chri- 
ftiaxat.the concluſion ſhall gain a day, and the $4 - 
races thall loſe:aday, and ſo meet with the Jeb 
OP one upon: his own Sabbath, 1 ? 


2.Ghyiftian, .a' Few; and a Saracex may have $ pl 


Certain fine Obſervations. | 


E2E2 263 S558: 


]. UF Nder the EquinoGiial the Needle hangs 

in equilibriq,hut in theſe parts itinclines 
under the Horizon and being undex the Pole it 
is thought it will hang vertical. 

IT. In theſe Countreys which are without the 
Tropical Circles, the Sun comes Eaft and Welt | tre 
every day for a half year; but being under the } m: 
EquineCial the Sun is neycr Eaſt nor Weſt, but } Hj 
twice in the year, to-wis, the 10 of March, Ml 
the 13 of September., up 

II. 1fa Shipbe inthe Latitude of 23 gr+30 m.} thi 
that is,-if it hath either of the Tropicks vertical; | Hi 
then at what time the Suns Alticnde is equal to E* "ON 
his difjance from any of the -Equinozial points, - 
then the Sun is dre Faſtor Welt = \ 


* 
+ 


time, 


»That 


-t 
101 
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- IV. If a Ship be between the EquinoRial and 
either of the Tropicks, the Sun will come twice 


to one point df.the Compals in the fore-noon, 

that is in one and the ſame poſition. — 

- i Velnder thtEquinoftialwnad@niees there ls = 
] 


but two ſorts of Winds all the year, 6 months a 


 Noxtherly wind;and 6 moths a$outherly wind, 


and the flux of the Sea is accordingly. = 
VI. If two Ships under the EquinoGiial be. 169 
leagues alundex, : and ſhould. aj} Noxtherly until 
they. were come. under the Artick Circle, they 
ſhould then be but 5o leagues aſunder. 
-.- VEL. Thoſe which have the Artick circle ver- 


# fical; when the Sun is in the Tropickof Cancer, © 


theSun ſetteth not, but toucheth the weſtern part 
ofthe Horizon. \ 
VIIL If the ma, } 6 of the-Suns height at 


noon be found _ to the Sums-Declination,for 
_ that day,. then: the EquinoGidIis vertical; or a 


Ship making {ſuch an obſervation,the EquinoGtial 
. inthe Zenith, or,'dire& oyerithem, by which 
erigucors know when they croſs the Line, in 
[ Weir travels to the Tudies, or other parts. 


"Ix. TheSun being in the EquineCtial,the ex- 
tremity of the $tyle in any Syn-DNyal upon a Plain 
maketh a right Line, otherwiſe it is Ecliptical, 
Hyperbelical, xc: . \ 

X, When the ſhadow of a matf, or otherthipg 


 upona Horizontal Plain,is equal unto it in length 
* then is the: Sun in the. middle point between the 
i Horizon and the Zenith, that is 4.5 degrees high. 
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' PRO BLEM XCMIL. ; 
| c Tomek 4 Tringlethet fralbevethre right engl 


Pen the Compaſſes at plealure, and-upon 4 
deſcribe an Ark BC, then at the ſame open. 
iti; place one of the feet in B,and deſcribe the Ark 
AC. Laſtly, Place one of the-feet of the Comm. 
je ondi nt deſcribe the Ark AB. Soſhallyou 
====—— have the Spherical 
k | Zquilateral Triengle 
| _ right Gotery 24 
A,at Sand at C, that 


be be Epulra, Tree Scoleve, Ortega, 
Opzgonal. -* 


——————_— _ ——— « 
. ct —————_———_ 
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PROBLEM XOVIBL 


To divide 6 Line in as many equal | 5 ne A 
© without Compaſſes, or witheo Reine of 5 


His Propoſition hath a fallacy init, and can- 
TE not be practiſed but upon a/Maircordjon : 


for the Mathematical Line which proceeds from 
the flux of a point,cannot be divided in that wile: 
One 


Wo 
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One may have therefore an nel which is 
called Mazncordion, becaule there is but onecord :; 
and if you deſfize te divideiyour line into 3 parts, 
run your tinger upon the frets until you found a 
third in Mutick « If you would have the fourth 
part of the Line, then find the fourth ſound, a 
hfth, &c- ſo ſhall you have the an(wer. 
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PROBLEM. XCIK. 


To draw a Live which fall dans ito. another Line 
yet never mees, ag ain OY ef On! 


0 is done by helpof =KConebidelline, pro- 
diced by a Tight line upon one and the ſame 
in, held'in greataccount amongſt the Ancients, 
and it isdrawnaftepthis m | 
Draw a right line vow wa , and upon ſome 
end of ic, en at iT, draw o|perpendicular Line I 
A,augment'i to H, 
then trom. 4 .draw 
Lines -atipleaſure 'to 
interſe@ che Line 7 
M, in cach of which 
Lines'fromy the right. 
Line ME, "txansfer 
0 D, PE, £F5MG, 


' then from thoſe points Mes ior Line HB; CD. 
E,F,G, which will not meet with the Line IM, 
and yet incline nearer and nearer unto it. 
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PROBLEM. C:\ i 


7s obſerve the variation of the Compaſs or Needle, Hon 
__#n any places. © 0h 


# r__ deſcribea circle upon a Es fo that the [7 
Sun may ſhine on it both before noon and <7 
after noon 3 in the centre of which circle place a Xp 
Gnomon or Wire perpendicular, as A B, and an Pod 
hour before noon mark the extremity of the'ſha- a 
dow 6f AB, which ſuppoſe it be at GC, deſcribe ©} '® 
a circle at that ſemidiameter CDF 3 then after : 
noon mark when the top of the ſhadow of AB || YI 
+44 - toucketh theFcircle, I ie 
my ' 1 which admit inD; ho, 
» _ dividethediſtance C + $ 
| ) | D into . oo equal "a 


. 


rts, which ſuppoſe | 

© | draw the line vitt 
i; EAF, which is the on 
ti | Mcridian 'Line, or all 
7 ok Line of North and 


lace a Needle: G H upon 2 
reEntre, and Rs how -many thel 
ortho theNeedleG'isfrom-E; (0 oe 
much doth che Needle vary from the 2 North in 
7 __ place. | | up t« 


SE 


PROBLEM. CI. 


How +0 find at any time which way the Wind' is in 
- Ones Chamber, witbout going abroad. 


df Pon thi Planking or Floor of a Chamber, 
Parl or, ot Hall 'where you intend to have 
ys device, let thete come downfrom the top of 
the Houſe 7boft Itow Poſi, in'which place an Tron 
Rod,that it aſcend above the _ tenor fix Hye 
with a Vane or Scou-. 
then atit to f ew,the 
winds without Ind ; 
at che lower end of 
this rod of if0n,place 
aDart which may by 
the 'moving' of. the 
Vane with'the Wihd 
without, 'turn this 
Dart which 3s Within : abou? which up6n We 
Plaiſter muſt be deſcribed « circle divided into the 
32 points of the Mariners Compals, Pointed and 
ditinguiſbed co that end 3 then may it be marked 
by placing the Compaſs by it :- for 
the North paint,the Eaſt, &. it is ealic to note all 
creſt of the points : and ſo at any time comi 
to this rookt,yorhavenothingrodo but roTook 
up to the Date; which willpoinr'you'ourwhat 
Way the; Wind bloweth at that inſane. 
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PROBLEM CIk. 


Hmrdhaw » Paraltihberia Line mit grees eaſes 


Irfi'draw an obſcare lineG F, in the middle 
F of: it make twopoints, A.B,, (which ſerves 
for. Centres. )then place: one foot of th he Compaſſes 
| Ef He ther foot to A, and deſcribe 

OD n eros one, foot. of .the 


XS =3 > I 


[ 


A the ot F. yok fo Cy 
icircle C D.; ER ce:the 
and extend ns, of ther Pr Ing 


an 
Compaſſes in þ 
D, and deſcri 
finitm: p bo I n 


om 


'F4 EXa plPoce 
© which are ig N 


%  ofdbarmay 
or — 24 bal MH. 
PROBLEM E115. j 


To mneoſ wee an 3 diflence,, 6+3he breadgþ q 
3, « River with the eff of ones Hat ayely- 


He way of chis is cafic : for having, doe 
"| Hat upon his Head, come near to the Bank 
of the River, and holding youx Head upright, 

whicli 


EE TTETIT —* 
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( (wtich may be by putting a ſmall fick to { 
one of your Buttons to prop up the Chin )vlotk 
down the byirti or edge of your Hat wt you 
- titay bur ſee the other fide of the water; theytyrp 
about the body in the ſame poſture! thay was 
before towards forte Plain, and mark wheel 
fight by the brim of the Hat pr off thi 
IE fot the diſtance from that place tawelt 
EL is the breadth of the Rver requirght 


F 2M 


; FF i: ow -! 
SieGBLEM lv. 


How to meaſure s beight 1 web 1 two Straws, or two 
ſmall Sticks. 


*Aketwo Strawsor two Sticks; which arc one 
as long as-anether, and place them at o_ 
EE one to the. others: agABÞand A C,.t 
AB parallel to the ground, placethe end 
—_ at A; and leokingts the vthet t 
5 at C, y Pu ao. py mae oy f forward u unt 
qe eN. Ihe 
ei _ ta Tone ' | 
$441 * $ '£ | 
T7: | a£E. Sothediftifice ';4 


2 } from your fanding: 
Gs ts: the | Tower-- of I 
. Tree, is equal tothe Fl 


height chexeoſabboe | 1 


ineh thelevel ofthe Bye * OY DTT Lf 
ank tb-which'if you add your c own height, ou have 
hand y 201,17 


Out 
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Ef 
ſe iſe linea 
TAke an ardingry Square. which Cornet es 
L. or other Workmen uſe, as HKL ,'and | deſcr 

ele placing H to the Eye 
4 Gthat'H K be level, 
ga; back, or, come 
+ Ncaxer, until that by 
'. it you may fſce the 
..,top.M, for then the 
diſtance from you to 
the height, is equal 
-/ tothe haight. 


"Th + : 4 4 rack a yew 
PROBLEM CV..../ 
How to maky Statyer; Letters, Bowl, or other thi 


; which are plocetlgn the fige of ahigh MAN 
zh 771 pn. « 


high god jake 


—_ be dies 


Fx : how. 
hall the Dias: 
© mMtendfthele Glober 


| be,tharer che Exgiat 
£5 Win. 2" Go wes" 
"Tick ame WET ay, cinta pit dorns 
Gi inc, 
4" 


FI "MM 4 ww . EY af pd Ba pes £afy mk $ 
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line,aSAK,and upon K ered a perpendicular, KXz 
divide this line into 27 parts,& according toAR, 
deſcribean Ark'RY then from Kin the perpendi- 
JE FT cular KX account 3 parts,viz.at L,which ſhall xi 
el, F preſent the former 3 yaids,and draw the line L 
| Holi the aid petpendicular teckon the Uia- 
by | eter of the leſſer Globe of what magnitade it is 
the | intended to be: Suppoſe S L, ard taiw the Hine 
he | $A; cutting ch& Ark UK, in N;then from Rin 
tO I theperpendicular account 9 yards; which: adtnic 
ull F &T, draw TA, cutting Y K in O, transfer the 
&k MN, from A't6 P: and draw AP, whi : 
-. Þ© villcuc the perpendicular in'(E,” { a Tine drawn 
:\4 I from the middle of UF, nntothe viſual Lines 
] £1; -and AL, hall be che diatnerer of the nexc 
Globe: Laftly;'Accoutit from K in the peipendi: 
cir X K 22 parts, and draw the line W A, cut< 
.tngY Kin Q; ther take the Ark MN,and crats- 
fie from Q_to R,' and draw AR; which will 
tithe perpendicular in X, ſo thelme which pale 
ſerth'by the middle of X W perpendicular to the 
viſil tine A W, arid A X be che Diatneter of the 
third Globe; to wit 5, 6, which meaſures trans- 
ferred in the PillarB C, which ſheweth. the true 
 tiigriitude of the Globes 1,2,3, - From this an! 
chiteRor doth proportion his Images, and che 
Pldingsof the Robes'which are moſt deformed ar 
the Eye below'in-the 'making, yet moſt perfe&t 
When it isſetin his erac height above the Eye; 
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| PROBLEM CV. 
Hew to diſguiſe ah wre ax Tinage, as a Head, ar 
.. Arm, a wholt Body, 8c. ſo that it bath no propor: | Hon 
.; tions the Ears to become long, the Noſe 65 that of fo 
. 6 Swan, the: Mouth as a Coaches entranuce,&c. yel 
he Hye ane 62 4 c916je peine wil be ſeen: L 
| _ Grefi and exall proportion. 


I: Will not ſtrive to et a Geometrical Fi whi 
here Jonh carit may ſeem too difficult to —_ port 

= I willendeavour by diſcourſe, how me» {| the ; 

TOE a Candle you may perceiveit ſex | (hoo 

there muſt be made a figurc upon Pa. | whi, 


ang A + 2S.you pleaſe, according to. his juſt pro» | xe 
jon, and-paint it as a Picture;(which Painters Þ Axl 
hoon w. well cnough to do). afterwards put a Cap- aſcg 
vec Fi , and intcrpole this figure ob- | and 

oy Ppt boremgegt faid Candle and the Booksof || hind 


yaudeſire to have the figure difgui» | and 
C ny forth that the height paſs. athwart. ta | &elf 
hole of the Picture; then will it carry all the form | ie: 
fcheÞict Sþ upon the Papescbc with defoxmity, | man 
allow thelc traRts,and mark out the light with a | mor 
coals black head or Ink,and you, have your defire. Þ gain 
. To find now the point wheze.the eye muſt (hs | wal 
i in his natural form: it is accuſtomed accord» || firer 
ing tothe order of Perſpedtive,to place this point } . 
. inthe linedrawn in height,cqual to the1 
of thenarroweſi ſide of the deformed ſquare, and . 
Wor this way that it is performed, __ | 
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FROBLEM CVvIL 


repors | How @ Cannon after that it bath ſhot, may be covered 
batef | © from the battery of the Enemy. 


TT Et the mouth of a Cannon be 7, the Cannon 

' | L- M, hischarge NO, the Wheel L, the Axle- 
tree P B, upon which the Cannon 1s placed, at 
=" which end towards B, 1s placed a Pillar A E, ſup- 
dere | ported with Props, D, C, Bs. F G, about which 
me- | the Axletree- turneth: Now the Cannon being to 
ſeo F foot, it retires to H, = 
Pa | which cannot be di- 
pro || xeQtly, becauſe of the 
ters F Axletrce, but makes 
An- | aſcgment of a circle, 
ob- | and hides þimſelfbe- | 
of F hind che wall ®R, | of; 
gui- | and fo preſerves it * i | 
@ | &lf fromthe Ene- © © | 
2m } mics battery, by which ineans one may” avoid 
ty; | many inconveniences whuch might arile : ani 
the | moreover, one man may more calily replace it a- 
ire. & gain for another ſhot, by help of Poles tied to the 
is | wall, or other help which may multiply the 
ids | firength. 


age) 


PRO: 


244 Mathematical Recreation. | 


PROBLEM CVIIL 


Kbw 20 make a Lever, by which one man may alone | 
place a Cannon p04 bis Carriage, or riſe what MV 
other weight be would. 


Pu place two thick boards upright, as the 
figure ſheweth, pierced with holes, alike op F 


pooee one unto another, as CD and EF, and let "Wy 
and M be the two Bars of Iren which paſs k, 
through the holes, GH and FK the 2 ſupports or "4 
—.. props, AB the Car- "oh 

=: — a =” non, OP the Lever, ck 


5. 2 $9 RSthe'two Notches h 
"Sq in theLever, andQ "2x 
FD? the Hook which the | 1 | 
BS ! Burthen or Cannon wh 
., Is tied eos The ret Fc. 7 
of the operation is 
| o_ -—v" facil,that'the young» 
eſt Schollars or Learners canfiot fail to perform 
It: to teach Mixerve were in vain, and it werets 
Mathematicians jnjury in the ſucceeding Ages. 
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PROBLEM CIx. . 
How to make a Clock with one onely Wheel. - 


MI the body of an ordinary Dyal, and di- 
--vide the hour in che Circle into 12 parts: 
make a great Wheel in height above the Axletree, 
tothe which you ſhall place the Cord of your 
counterpoize; fothat it may deſcend, that in 12 
hours of time your _ «Be 
Index ar Needle may \ - 
make one 'Revolu- 
tion, which may be . 
known by a 'Watch | 
which you may have 
by you: then put a 
Ballance which may 
flop the courſe of the ws, 
Wheel, and giveit a regular motion, and you ſhall 
ſe an effe&t as juſt from this, as from a Clock 
with many J/heels. | 


—_— 


PROBLEM CX% 


Ho» by belp of two Wheels to make a-Child to draw 
up alone a Hogſhead of Water at a time \ and be- 
ing drawn up, ſpall caft out it ſelf into another 
Veſſel, as one would bave it. 


Et R be the Pit from whence Water is to be 
drawn, P the Hook to throw out the 


Watcr when it is brought up, (this Hook mui be 
- R 3 mMove- 


moe) let AB be the Axis of the Wheel $F, 
which Wheel hath divers forks of Iron made at 
G, equally faſtened at the Wheel; etT be a Cord 
which is drawn by K, to make the Wheel $ to 
turn, which Wheel $ bears proportion to the 
Wheel 7;;as 8 to 2, let N bea Chain of Iron to 
which is tied the Veſſel 0, and the other which is 
in the Pit E F isa piece of Wood which hath a 


maortes in x, and 2, by which the Cord Tpalſleth, 


tied at the Wall as K H, and the other picce of 
Timber of the little Wheel, as CAL, mortiſed in 
likewiſe for the Chain to pals through: Draw the 
Cord I, by K, and the Wheel will turn, and 6 
conſequently the Wheel 7, which. will cauſe the 
T'4=. —_ — % "m Veſſel 0. to raiſe 5 
&E which being empty, 
draw the Cord again 
Veſſel which is in the 


Po ORE. Pit will come out by 
108... ©, theſame reaſon. This 
= :  F >.. 8 an invention 


the Bice, HIRE — which will fave h- 
bourx if practiſed 3 but. here is to be noted that 
the Pit muſt be argeenough, to the end that it 
contain two great Veſſels to paſs up and down 


oochy another. ... 
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the Pully D, put it between your legs 


_— 
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PROBLEM Cx. 


ak Las Grd which may be carried 
w 01es Focket, by oxe eaſily mount 
a Wall or Tree alont. TP, ” | X 


Ake two Pullics, 4 and D, unto that of 4 le 
thexe be faſtened a Cramp offron, as B,anc 

#Dlet there be faſtened a Staff of a foot -and 
half long, as F, then the Pully 4: plact a bo 
of Iron, as E, to which ticacord of an half inch 
thick, (which may be of Silk becaule it is for the 

et) then-ſtrive to make faſt the Pully 4, by 
the help of the Cramp of Iron B, to theplace that 
you intend to ſcale 3 and the Staff F being th at 
aSt 
you would fit upon : then wySngy as card Cin 
your hand, you may 
guide your ſelf to the 
place required :.wch 
way be made more 
facil by the multi- 
plying of Pullics. - 
This ", Yar is moſt 
exccllentin War;and _ 
for Lovers z its ſup= _- 
portableneſs avoids 
luſpicion. 
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Ss Ul PROBLEM CxIl. 


How to moke a Pump whoſe firen frepggs 3 is marvel by 
' reaſon of the great neigh ef W ater tbat it is able 
_ bring up at once, and ſo-by continuance. 


L.- « & yd. be the height of the caſe about 2 
or 3 foot high gh, and broader according, to 
diſcretion : thereſt of the caſe or concavity let be 
O, letthe Sucker of the Purp which is made be 
hg lar he Pump's head, 6 y &.and may 
made of Wood or. Braſs of 4 inches thick, has 
vinga holeat E, which deſcending raiſeth up the 
coyer P, by. which Huerh forth the water, and af: 
Fading © or raiſing wpsit ſ\hyts jt or makes it cloſe: 
—_ K $ is the handle of 
: P.. : 1 waxE. the Sucker, tied to 
Inn. the handlcT. X,which 
a, works in the'poſt U 
. 2» Let d4,B,C,D; be 
a piece of Brafs,G the 
ptece which- enters 
| into the hole to F, to 
vs Keep outthe Airz H, 
 - , L, the} piece fd at the funnel or-pipe: m 
which plays the Iron Rod or Axis G, fo that it 
paſs through the'other piece MN, which is tied 
with the end of the Pipe of Braſs. © 
*» Note, That the lower end of the Ciſtern ooght 
tobe reſted upon a Gridiron ot Iron Grate,which 
may be tied in the Pit, 'by which means lifting up 


and putting down the handle, you may draw ten | 


Limes more ie Water r thap ctherwile you PR RO. 


- <6 
& yY yu, . 4 . 
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PROBLEM CXII.. 


by How by means of a Ciftern 40 make Water of a Pit 
able * continually to aſcend without ſtrength, or the aſſi- 


2 | (anceof any otber Pump. 
itz | } Ec TL bethePic where one would cauſe wa- 
of. ter to aſcend continually to each office of a 


the | houſe, or the places whichare ſeparated -from it: 
be | ktthere he made a Receiver, as 4, well cloſed up 
nay F with Lead or other matter, that Air enter notin,; 
has to which faſten a Pipe of Lead,as at E.which may 
the | have vent atplecaſure,then let there be made a Ci- 
afs ſtern, as B, which may be communicative to Ay 
le: help of the pipe 6, from which Ciſtern B, may if- 
2 of | ſuethe water of Pipe D,which may deſcend to H, 
to which is a little be- "mo ag tt 
ich | low the level of the "MF 
©/. water of the pit, as 
be much asis GH,to the | - . 
the end of which ſhallbe * ' * 
ers | foldered cloſe acock * 
,to which ſhall caſt out 
H, the water by K HB. * 
m Now to make uſe of m7; eh ++ty 
it it,let B be filled full of water,and when you would 
ied have it run, turn the Cock, forthen the water.in B 
x1 will deſcend by K, and far fear that there ſhould 
phe be vacuity, Nature which abhors it,will labour to 
ich } furniſh and ſupply that emptineſs out of the 
up Spring F,and that the Pit dry not, the Pipe ought 
{ to be (mall, of an indifferent capacity, according 
to the greatneſs or (malloeſs of the Spring. 
4 | 
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PROBLEM CXIV. 


ali of a Fountain to caſt tbe Water very bigh, 
- different from a Problem formerly rs 


Er the Fountain be BD, of a round form, 
(ſeeing it is the moſt capable and moſt 
fa@ bgore) place into it ewo Pipes con 1 4 
place jy Ny tech of the Fs the 
ace ging, ket ca the Pipes have'a 
.- +» cock, G and I, the 
; | cock at G being clo- 
| ſed, open op br 
of and ſo with a 
force - the Wie 
through the hole at 
H, then' cloſe the 
'_ cockatF, and draw 
out the Squirt, and 
_ tek 1, the air being before rarified 
Il extend hi nfions, and force the Water 
= ſuch violence, that it will mount above the 
height of one or two Pipes3 and fo much the 
more, by how trnch the Machine is great : this 
wes Rpenke left but a litle while, if the Pipe 
an opening 3 for as the Air ap- 
Ry riatural place, fo the force will 


? 
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PROBLEM CXV. 


How toempty the Water of « Ciftern by s Pipe which 
*. ſhall bave @ motion of it ſelf- 


Ee ABbe the Veſſel, CDE the Pipe; HG 4 
little Veſſel under the greater, in which one 
end of the Pipe is, vix- C, and let the other end of 
the Pipe E, paſſing through the bottom of the 
cflel at F, then as =o i= 
Veſſel filleth, fo \t-—--&—er—— 
will the Pipez and: | 
when the Veſſel ſhall 
- they as far P PO, 
the Pipe will begin to 
run at E of det B 
accord , and never —+ oo 
ceaſe until the Veſſel OY OT OE. Eg.” 
be wholly empty. 


— — 


PROBLEM CXvI, 
How to ſquirt or out out a great beight , ſo that one 
Pot of Water ſhall laſt along time. 


Et there be prepared two veſſels of Bras, 
I Lcad;or of other matter of equal ſubſtance as 
are the two Veſſels 4B and BD, and let them be 


joyned together by the two —_ AMNand EF; 


then tet there be a Pipe HG, which may pals tho- 


row the cover of the Veſſel CD, and paſs through 
AB into G, making a little bunch or rifing in the 
cover of the Veſſel A B, fo that the Pipe touch it 
+ Þ oo not 


"MR 
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not at the bottom : then let there be ſoldered faſt i} 
another Pipe I L, which may be ſeparated from 4 
the bottom of the Veſſel, and may have his bun- -K Fn 
cy ſwelling as the former, without touching the ? 
bottom : as is repreſented in LS paſſing through + 
the bottom of A B, may becontinued unto T, that 

' b5tofay, tomakean ] 


opening to the cover 

ofthe veſſel AB, ant || «9 

let it have x lictl EXC! 
L , mouthasaTrumper, I 991 
4 tothatend ro receive thre 

the water: then there I the 


* muſt further be ad: | ©"! 
nos Ja very ſmallpipe | 
which may paſs through the bottom of the Veſſet En 
AB, as1ctit be O P, and let there be a bunch or 
frclling over it, asat P, ſo that it touch nor alfo _ 
the bottom : let there be further made to this lef- 
; fer Veſſel an edge in form of a Baſin to receive the 
water, which being done, pour water into the 
Pipe LL, until che Veffel CD be full, then tum | 
the whole Machine up-fide-down, that the Veſſel N 
CD may beuppermoſt, and A Bundermoſt; fo 


by help of the Pipe G H, the water of the Veſſel Gt 
CDwill run intothe Veſſcl A B, to have paſſage wo 


by the Pipe P O. This motion is pleaſant at a fealt | 
m filling the (aid Veſſel with Wine, which will C1 
ſpout it out, as though it were. from a boilin 
Fountain in the form of a Thread, very Pleaſant bo 

robchold. h 


PRO- 
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PROBLEM CXvII. 


om | | 
un- = How to prattiſe excellently the re- animation of Sim- 
the ples, in caſe the Plants may not be tranſported to be 
ag re-planted by reaſon of diſtance of places. 

nat 


po: © Your what Simple you pleaſe, burnit, and 

- take the Aſhes of it, arid ler it be calcina> 
nd ted 2 hours between 2 Creuſets well luted, and 
extra the Salt: that is, to put water into it in 


cl : , . . 

m5 moving of itz then let it ſettle, and doit two or 
Fs three times : afterwards evaporate it, thatis, let 
DE the water be boiled in ſome Veſſel, until it be all 


id. tonſumed : then there will remain a Salt at the 
bottom, which you ſhall afterwards ſow in good 
F round well prepated,fuch as the Theatre of Hus- 
ndry ſheweth, and you ſhall have your defire; 


Ifo 
ef. PROBLEM CXvVIL 
he How to make an infallible perpetual matian. 


| Ix $ or 6 ounces of Mercxry with his equal 
ie M woot of Jupiter, grind % conedhier with 
Tel ten or twelve ounces of Sublimate diffolved in a 

Cellar upon a Marble the ſpace of four days, and 
& | it will become like Oil - Olive, which didil 
with fire of chaff or driving tire, and ic will 
ſublime dry ſubſtance, then put water upon the 
"hs Earth (ih formof Lye_) which will be at che 
a bottom of the Limbeck, and diffolve that which 
you can filter it, then diftil it, and there will be 
produced. very ſubtil Atomes, which put into 


a bot 


). 


EEE eee orb BE oo bo ae Fae2s" i OY 
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a bottle cloſe hopped, and keep ic dry, and you 
ſhall have your defire, wich aſtoniſhment to all 
the World, and eſpecially to thoſe which haye 
travelled herein without fruit. 


PROBLEM CXIX. 
Of the admirable Invention of makjng the Phil 
phers Tree, which one may ſee with bis Eye ti 
grow by linle and little: 


Ake two ounces of Aqua-fortis, and difolve 

in it half an ounce of fine Silver refined ig 

a Cappel : then take an ounce of Agwa-fortis, and 
two drams of Quick-ſilver, which put in it, and 
mix theſe two diffolved things together, then caſt 
into it a Vial of halfa pound of Water,which may 
be well ſtopped 3 for then every day you may ſee. 
itgrow both in the Tree and in the branch. "This 
Liquid ſervestoblack hair which is red or white, 
without fading untill they fall : But hereis to be 
noted that great care ought to br had inanointing = 
the hair, for fear of touching the fleſh : far this 
cortpoſition is yery corroſive or ſearching, thatas 
foon as it toucheth the fleſh ic raifeth blilters and 
bladders very painful. 


—_— _—_—_ 


| PROBLEM CXX. 
How to molg the repreſentation of the Great Warld. 
I Raw Salt Nicre out of Salt Earth which is 
tound along, che Rivers ſide, and at the foot 
of Mountains, where cfpecially ere — 
eto Go 


68S 
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Gold and Silver: tnix that Nitre well cleanſed 
with V., then calcinate it heymeciclly3- then put 
itina Limbeck; and let the Recgiyerbe of Glaſs 
_ well luted, and always in which let there be pla- 
- ced Leaves of Gold at the bottom, then put fire 
under the Limbeck 
until vapours ariſe 
woſr> | which: will cleave 
je ts | untothe Gold; aug- 
ment your fire ungil 
nos thereaſcend nomoxe 
olve F then take awa your 
d id Receiver,and c ole it 
make a Lamp fire under it,unti] you ſee a 
call. F jit that which Nature affords us, as Flowers, 
we Trees, Fruits, Fountains, Sun, Moon,Sters,&c. Be- 
Now hold here the form of the Limbeck, and the Re- 
1 5 | ceiver: 4 repreſents the Limbeck, B ſtands for 
ate, F the Receiver. 


o be x 
cing _ - — 
_ PROBLEM: CxXE. 

at as 


; | How tomuks a Cont or Pyramidal Betty niove npon # 
= Table,without ſprings or ther artificial means1, ſo 
| rk it Helwore by tbe edge of the Table without 


His Propoſition i is not (6 thorny and (abtile 
rd T as.it ſeemsto be, for putting under a Cone 
h is | of Paper « Beatle or ſuch+like Creature, youſdall 
foot | havepleaſare, with afioniſbmest and admiration 


2 ann at may 
An1 


_- - (othematicl Bereiion: 


Animal will firive 
FIR | always.:to'free her- 
 (alf from-checapti: I} non 
SS | vity in. which ſhe is 2] 
"| by the: impriſon- | ;,. 
tnent-of the Cove : || Hwp 
fox coming near the We 
edge of the Table ſhe 
will xetuea to the 
Gitce fide, for fu of falling | 
wi ESE 
PROBLEM CxxHl. 


Tocleave an Anvil with the blow of a Piſtol. 


Tx! is proper toa Warrier, and.to perform 
it, let the Anvil be heated os hot as one 
can  poſſible,ia ſuth ſort that all the (olidity of the 

body be ſoftened M the fire: then charge: the Pi= 
bot with a Bullet of Silver, andfo have you ins. 


Ry the TEAR 


_— _————_—————_ 


PROBLEM CXXUE: 


How to voſt a Cafion carried in a Budget at a Saddle 
Bow, in the of riding 5 or 6 milec: 


Ha made it ready arid larded ic, finff it 
with Butter, then heat a piece of Steel, 


which tnay be fotmed round according to che 
} 


th of che Capon, and big fo fill the 
Belly of it, -and_ then ſtop it hes ets chew 


wrap it up well,” and incloſe it if & Box inthe 
Budget, and you ſhall have your defire x oy 


x © 
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Wo Mansfield ſerved himſelf withnio others,bur 
ſuch as: WETE, thus made rea 


«1; for that it loſeth 


none of its ſubſtance,and i it is dreſſed very equally. 


PROB LEM CXXIV. | 
P to make a Candle burn and continue three times 
; long, as otherwiſe it would. 


Neto the end of a Candle half Ri Gick a 
. farthing, leſs or more, to make it hang per; 
pendicular in a Veſſel of water, ſo that it ſwim as 


' bove the water 3 then ight it,and it will ſuſtain jt 


QIE, and float in this manner, and being placed in- 


to a Fountain,Pond,; 
or Lake. that rung 
lowly, where many. - 


people. aſſemble , Fg = ESD 


will cauſeancxtr 


fear to thoſe which 


come thercin in the | == 
night, knowing not '= 


\ ? ; 6 v, fo, 


PROBLEM CXXV.. 
How out of 8 quantity of Wine to. METS which js 


E windy and evil that is bars not a 0 9 fob Forſen 


Ake. 2 :vials -in 

ſuch ſort that 

hey be of like great- 
neſs both in the belly 


and theneck, fill ra it; 
of them of wine.and 


-other of water : 


the mouth of M® 
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-** ., that which hath the water be placed into the 

q mourh of that which hath che wine, fo the water 
ſhaltbe uppermoſt: now becauſe the water is hea | ;.; 

vier than the wine, it will deſcend into the other Hos 

Vial ; and the wine which is loweſt, becaulce it is F 

lighteſt will aſcend above, to lupply the place of 

: the water,& ſo there will be a mutual interchange E 

2X of liquids, and by this penetration the wie will ry 
loſe her vapors in paſſing through the water. g 

er — wh 

PROBLEM CXXVI. | and 


How 30 make two Marmonzets, ane of which ſoall light gat 
a Candle, and the other put it oat- 


8 Pon the ſide of a Wall make the figure of a 
Marmouzet, or other Animal or form,and To 
right againſt it on the other waſhmake another; in : 
the mouth of each put a pipe or quill ſo artificial- 
ly that it be not perceived 3 in one of which place 
Salt-peter very fine, and dry, and pulveriſed and 
at the end ſet a little match of paper, in the other 
place Sulphur beaten ſmall, then holding a candke 
lighted in your hand, ſay tq one of theſe Images by 
way of command, Blow oxt the Candle then light- 
ing the paper with the candle, the Salt-peter will Ho 
blow out the candle immediately'; and going to 
the other Image (before the match of the candle 
be out), touch the Sulphur with it, andſay, Lzgbs 
tbe Candle, and it will immediately be lighted ; 
which will cauſe an admiration to thoſe which 
ſee the action, if it be well done, with a fecret_ 


dexterity. A 


PRO- 
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| PROBLEM CxxvTl. 
How to keep Wine freſh as if it. wert in a Cellar, in tha 
beat of Summer, aud without Tee or Snow, yed 
thongh it were carried at a Saddle-borb, ant exs 


poſed to the Swe all the day: | 
GE: your wine ina vialof Glas, andplaceivins 

Box made of wood. leather,ar ſuch [ike,about 

which vial place Salc-peter, and it will preferve it 


and keepit very freſh: this experiment is noralit< 


tlecommodious for thofe which are not near freſh 
waters,8 whoſe dwellings arecxpolcd to the Suns 


Dm—— 


——. IVY & ad 44 


PROBLEM CxxvHIL 
To moky a Cement which laſteth as Marble, & riffteth 
div & water, without diſ-Joyning or uncementiug. 
Ake 4 quantity of ftrong and gluing Morter 
welt beaten, mix with'this as much new-ſla- 
ked Frme,& on it calt Oit-Ofipe,or Liuſeed-Ojl, and 
jt wif behard as Marble, being applicd in tine. 
PROBLEM CXxxIx. 
How to melt Metal very quickly, yea in a Shell upon & 
little Fire. ; 
= abed upon a bedof Metal with pouder 
In; of Sulphur,of Salt-peter,8: Saw-duftalike; 
then par-five to'the (aid pouder with a _— | 
Charcoah,and'you ſhall ſee: that the meta] will dif- 
(olve incontinent, and be in-a maſs. This ſeeret is 
molſtexcelient,& hath becn pra@ifed by the reve- 
tend-Father IO of the _ 
A RO- 


| PROBLEM CXXX.. 

'. How to makg Ironor Stet] exceeding bard. 
CYUench your Blade or other Inſtrument ſeven 
0 times in the blood of a male hog miixt with 
Goole-greaſe;and at each time dry it at the fire be- 
fore you wet it,and it will become exceeding hard 
and not brittle, which is not ordinary according to 
Other tempecrings and quenchings of Iron : an cx- 
periment of fmall coſi,often proved, and of great 
conſequence for Armory,& warlike Negotiations 


PROBEEM CXXXL. 
To preſerve Fire as long as you will, imitating the in- 
extinguiſhable Fire of Veſtals. 
A Fter you haveextraced the burning ſpirit of 
the Salt of V, by the degrees of fire, as is re- 
quired according to the Art of Chymiſtry, the fire 
being kindled of ſelf, break the Limbeck, & the 


Irons which are found at the bottom will flame &- 


appear as burning coals,as ſoon as they feel the air; 
which if you promptly incloe in a vial of Glaſs, 
that you ſtop it exa@ly with ſome good lute3 or 
to be more aſſured, it may be cloſed up with Her 
mes wax, for fear the air get in. Then will it keep 
more than 1000 years (as a man may ſay) yea at 
the bottom of the Sea; ard opening it at the end 
of the time, as ſoon as It feels the air it takes fire, 
with which you maylight a Match. This Secret 
merits to be travelled after, and put in praQice,' 
for that it is not common, *: fall of aſtoniſhment, 
ſeeing all kind of xe laſteth but as long as his 
_ matter laſteth,and there is no-matter to be found: 
that will ſo long indure. . Arti» 


OE TT warentiog: 
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ve |  e Artificial Fire-Works «| 

_ Or the manner of making 

x- | ROCKETS and BALLS of FIRE, 

- As well for the Water as the Air. 

He With the Compoſition of Stars, Golden-Rain, 

has Serpents, Lances, Wheels of Fire, and ſuch- 
I:ke, Pleaſant and Recreative. 

of pR———_—— 

{> , 

Mi Of the Compoſition for Rockets. | 

» EE N the making of Rockets, the 

It; ATA chicfet thing to be regarded is 

PP the compoſition that they ought 

| 4H to be filled with 3 foraſmuch: as 

Ny SE ARSTN that which is proper to Rockets 

A CESS \h;charecof a leſs ſort, is very 

5h improper to thoſe which are of a: more greater 


a: form 3 for the fire being lighted in a great con- 
| cave, which is filled with a quick Compoſition, 
burns with great violence; contrarily, a weak 
compoſition being in a ſmall concave, makes no 


Go effe&., Therefore we ſhall here deliver in the 


Go firſt place Rules and Directions which may ſerve 
Fi for the true compolition or matter with which 
| you may charge any Rocket, from Rockets which 


S 3 are 


"I. Artigcial I eireiocks. 


are charged but with one ounce of Powder, unto 


great Rockets which xequire for their ciarge 20 A 

pound of Powder, as followeth : es 
For Rockets of one ounce. is 

Unto cach pound of good Mugket Powder Y 

ſmall beaten, put twq ounces of Small-coal-duſi, ou 

and with chis compoſition charge the Rocket. Fi 


For Rockets of 2 or 3 ounces. 
Unto every four ounces and a half of Powder- 


duſt, add an ounce: of Salt-peter, or to every of 
four ounces of Powder-duſt, adde an ounce of - 
Coal-duſt. 

For Rockets of 4 ounces. of 


Unto eyery pou of Powder-duſft, add four 
ounces of Salt- peter, and one ounge of Coal- 
duſt; but to have it more ſlow, unto eyery ten of 
ounces of good powder-duſt, add 3 ounces of / 
Salt-peter, and 3 ounces of Coal-dult. 


For Rackets of 5 or 6 ounces. nc 
Unfo every pound of Powder-duſt add three fi 
bunces and an half of Salt-peter, and two ounces F-7 


and anhalf of Coal-duſt, as alſo an ounce of a 
6: Sulphar,andan ms File-dutt. - 
6 | 
RF, For Rockets of 7 or 8 ounces. 
| Unto every oe ph Powder-dult add 4 oun- 
ces of Salt-peter, and 3 ounces of Sulphur. 
Of Rockets of 10 or 12 ounces. 
Unto the precedent compoſition add half an 
ounce of Sulphur, and it will be ſufficient. 
For Rockgts of 14. or 15 oxnces, 
| ' Unto every pound of Powder-duſt add Gow 
I ounces of Salt-peter, or Coal-duſt 24 ounces, of 
| Sulphur and File-duſt 1; of an ounce, 


mdo ro ni 4 i 9d LS 
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| For Rockets of 1 pownd. 
; Unto every pound of Powder-duſtadd z oun- 
7s of Coal-duſt, and 1 ounce of Sulphur, 
bn For Rockets of 2 pound. 
' Uato every pound of Powder-duſt add 9+ 
ouncesof Salt-peter, of Coal-dulit 25 ounces, of 
File-duſt x% ounce, and of Sulphur 2 of an ounce. 
” For Rockets of 3 pornd. 
Unto every pound of Salt-peter add 6 ounces 
of Coal-duſt, and of Sulphur 4 ounces. 
For Rockets of 4, 5, 6, or 7,pound: 
Unto every pound of Salt-peter*add 5 ounces 
of Colc-duſt, and 24 ounces of Sulphur. 
For Rockets of 8, 9, or 10 pound. 
Unto every poutid of Salt-peter add 54 ounces 
of Coal-duſt, and of Sulphur 2 t ounces, 


Herenote, That in. all great. Rockets there is 
no Powder putg becauſe of the greatneſs of the. 
fre which is lighted at once, which cauſeth too 


great a violence,therefore ought to be filled with 


a more weak compolition. 
Of the making of Rockets, and other Fire-workse _  - 


Or the making of Rockets of ſundry kinds, 

* divers moulds are to'be made, 'with their 
Rolling-pins, Breaths, Chargers, &c. as may be 
ſeen here in the figure. And having rolted a Caſe 
of Paper upon che Rolling-pid.'for your mould, 
Hl it with the compoſition belonging to that 
mould, as before is delivered : now may you load 
it on the top withSerpents, Reporrs, Stars, or 
| S 4 Golden 


_ GoldenRain: "The Serpents are made about the 

bigneſs of ones lictle tinger, by a0ning a little pa- 
. Per upon a ſmall Stick, and then tying one end 
of it, *and filling it with the mixt. cofnpolicion 
fomewhat cloſe, and chen-tying the other end. 
The Reports are made in their Papet-Caſes,as the 
Serpents, but the Paper ſomewhat thicker to give 
the greater report, Theſe are filled with grain- 


. ” 


Powder, or half-Powder and half Compoſition, 
| and tying both ends cloſe, they are finiſhed. The 

beſt kind of Stars are made with this mixture 
following ;- untp every 4,punces of Salt-peter add 
2 qunces of Sulphur, and to it put one ounce of 
Powder-duft, and of this compoſition make your 
Stars, by putting alittle of.it within @ (mall gyan- 
MEG <P ez; 8-4 : - E Oo tity 
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SARS 


| aniac FroWoks, 


tity of Towe; and then tying it up in the form... 
of a Ball as great as an Haſcl-Nue or a little Wal- | 

Nut, through which there muſt be drawn a lit- 
tle Primer to make it take fixe.: Touching the ma- 
king of the Golden-Rain, that is nothing but 
filling of Quylls with the compoſition of. your 
Rockets ſomewhat hard. Now if the head of 2 


deket be loaded ww Quill, 
ts 2 goodly fight to ſee how' pleaſantly they 
fpread themſelves in the Air, and come 'down 
like ſtreams of Gold much like the falling down 
of _ > being agitated by ſome turbulent 
Wind. | 


of 


Of Recreative FIRES. 


Y. [me Gith, That if Wine im a Plat» 
4 terbe placed upon a Receiver of burning 
Coals, to exhale the ſpirit of 1t, and be incloſe; 

within a Cupboard or ſuch-like ptace, fo that the 
Air may not go in nor out, and fo being ſhut up 


for 30 years, he that ſhall open it, havinga Wzx / 


Candle lighted, and ſhall put it into the Cup. 
board, there will appear unto him the figure of 
many clear Stars. i | | 
-—* 2+ If Aqua-vits have Camphire difſolved in it, 
' andbeevaporated inacloſe Chamber, where there 
is but a Charcoal fire, the firſt that enters into the 
Chamber with a Candle lighted, will be extream- 


ly aſtoniſhed, forall the Chamber will ſeem tobe | 


full of Fire very ſubtile, but it will be of little 
| continuance. 

> 3. Candles which are deceitful are made of 
” half Powder, covered over with Tallow, and 
the other half is made of clean Tallow or Wax, 
with an ordinary Week 3, this Candlovong Few 
ted, and the upper half conſumed; the Powda 
will take fire, not without great, noiſe and aſio- 
or" to thoſe which arc ignorant of che 
cauſe. | 

4+ A dozen or twenty ſmall Serpents placed 
" ſecretly under a Candleſtick that is indifferent 


big, which may have a hole paſs through the So- 


det of it to the Candle, through which a piece 
of Primer may be placed, and ſetting a ſmall 


Candle in the Socket to burn according to a time 
limited 


26s Artificial Fire-Wotks, | 
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Jimiceds which Candleftick may befeton a fide- 


[Txble wichout fuſpition to any 3 then when the 


Landleis burned, that it fires the Primer;thart irn- 


| mediately will fixe all the Serpents, which -over- 


throwing the Candleſtick will fiy here and there, 
incermixing themſelves, ſometimes, in the Air, 
ſometimes in the Planching , one amongſt ano- 
ther, like the crawling of Serpents, continuing 
for a pretty while in this poſture, and in extin- 
guiſhing every one will give his Report like a Pi- 
fo]: This willnot alittle aſtoniſhiſome, think- 
ing-the: houſe will be fired, though the whole 


; powder together makes not an ounce, and hat 
no fixength to do ſuch an effect. 


: 


| | How to make Fire run up and down, forward and 


; backward. 
= Ake (mall Rackets, and place the tail of one 
©- to the head of the other upona Cord, ac- 
cording to your fancy, as admit the Cord tobe 
A, B,C,D,E, F,G > give fixeto the Rocket at A, 
which will fly to B, which will come back again 
to A, and fire another at C, that will flie at D, 
which will fire another rhere, and fly to E, and 
thatto F,\and ſofrom F106 G, and atG maybe 
placed v'potof Fire, viz. GH, which tired will 
make pood ſport; becauſe the Serpents which are 
mit will variouſly intermix themſelves inthe air 
and upon the ground, and every one will extin- 
enifh with a report: and here may you note thac 
upon the Rockets may be placed Fiery Dragons, 
; | Com- 


268 Artificial Fire-Wozks. 
Combatants , or ſach-like, to meet one anq- 
ther, having Lights placed in the Concavity'of 


"ay 
FT 


their Bodics, whieh will give great grace to the || j16e. 
Acton. | 2 5 
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How to make Wheels of Fire. 


Ake a Hoop, and place two Laths acroſs one 
the other 3 upon the cxofimg of which make 
a hole, ſo that it may be placed upon a pin to turn 
ealily, as the figure Q ſheweth , upon the ſides 
of-which Hoop or round Circle place your Rock- 
ets, to which you may place Lances of Fire be- 
tween each Rocket : let this Wheel be placed up- 
on a Standard, as is here repreſented, and place a 
; | piece 


TIToW 


> 
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piece of Primer from one Lance to another, chen 
s give fixe at G, which will fire F, that E; that will 
ty Ot} fre D,; that C, and that will fire the Rocket at 43 
O fik } then ifnimcdiately the Wheel will begin to move; 


Pafohs 01 11 rf - : 
_=_—_— "I 
PIT 5 


id repreſent unto the Spedta tors. a Circle of 
FS changable Fire, andif Pots of Fircbe tied co it, 
CE you will have fine ſport in the turning of the 


7) 


"**-} wheel, and caſting out of the Serpents. 

Of Night-Combatants. 
one Lubs, Targets, Faulchons, and Maces, char- 
ake {| \ ged with (everal Fires,do make your Night- 


urn {| Cmbatants, orare-uſed to make place amongjt 
des | #throng of People.. The Clubs at the Ends are 
ck- | thade like a round Pannier with ſmall ſticks filled 


be- \ nab Rockets'in a ſpiral form, glued and fo 
up-. | placed that they fire but oneafter another. The 
ea | Maces arc of divers'faſhions, fome made oblong 


at 
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. at. the end : ſome made of 2 ſpiral fear, but alt; 
made hollow. ta put in ſeveral compoſitions, and 
axe boaxed m divers places, which are for fin. 
dry Rackets and Eances of} weak compoſition tg; 
be fired at pleaſure. The Faulchons are: made of | "yl 
wood in a bowing form, like the figure 4,having Con 
their backs large to receive many Rockets, the 
head of one near theneck of another, glued and 
faſtend wellggogether,, ſo that one being ſpent, 
another may be fired. The Targets are made of 
wooden thin boards, which are channeled in ſpi- = 
tal Lines to-gontain Primer to fire the Rockets G 


<2 S  \ \/ 
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Ty 


ne ws 


_— — — — A + 4 Sor 
bne after avather, which is all covered with thin 
covering of. wood oz paſtboard, bored with halcs oy 
ſpizally alſo which Rockets muſt be glued and 
made faſi to the place of the Channe]. Naw ifewo 


men 
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men, the one having Target ia his hand,and che 


it all other a Faulchon or Mace of Fire, ſhall begin to 
_ fipht, it wilf appear very pleaſant to the Spefta- 
woe" *tors: for by che motion of fighting, the place will 


, "ſeem to be full of ſtreams of Fire: and there may 
© Ot | beadjoyned to cach Target a Sun or a burning 
"Ng | Comet with Lances of fire, which will makethem 


hos more beautiful and reſplendent in that aQione - 
as wes anncd Of ſtanding Fires. | 


iP A aUch as are uſed for Recreation, are Colbſſus 7 
= jI Starnes, Arches, Tongues: Chariots, Chairs. 
"2 of Trixmph, and ſach-like, which may be accom-_._ 
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"My | TE" Mia 
1: | modated with Rockets of Fi ; 
with ſundry other artificial Fires, as Pots of Fire 
and || for the Air, which may caſt forth ſeveral figures, 


9" | Scutchions,Rockets of divers ſorts,Stars, Crowns, 
FR | Letters, 


men 
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Letters, and ſuch-like, the borders of which may, 


be armed with ſundry Lances of Fire, of ſmall fly, 
ing Rockets, with reports, flames, of (mall Birds; 
of Cyptes, Lanthorns of Fire, Candles of divers, 
uſes, and coloursin burning, and whatſoever the; 
fancy of an ingenioushead may allude unto. 


Of Poky of Fire for the Air, which are thrown eutof 
one Caſe one after another, of a long continuance. 
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Akea ng Thank, as A G, and by the fide 
| A H, let there be a Channel which may be” 
ficted with flow primer or compoſition 3 then. 
_ having charged the 
Trunk 4 G,with the 
Pots of Fire for the 
Air, at IGEC, and ' 
make the Trunk 46 
- ' very faſt unto 2 poſ;, 
© : a$ IK,give fire at the 
top, asat AF, which 
- burniongdownwards th 
will give fire toC,& Bl 
{ſo throw out that | Fi 
Pot in the Air, which With 
being ſpent, in the - 
mean, time there, _ 
will burn from B to | 
D, fo fire E, and, 
LO, __*..,_ throw itout alſoin- 
to the Air, and ſoall the reſt one after another will. 
b: chrown out : and ifthe Pots of Fire for the Air 
which are caſt out;be filled withdiversFi ſay | 
they 


hs 4 Sr 
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book pheaſi Ru mt : 
;Thefe”” wet of Firedbgreatlyadorn | 
| 5 A | 4. Teeny conveniently be plareSyt at 
wo on whole Wok: * 


Afy Pots of: Fire Fhev's fired rogether, do 
}V Igivea fine repreſentation and recreation to 
"tb SpeQutors, and * GIS 7 
@ fe -a wonderful . 
” thout pg Wb | 
common people wek | 
arc re ſanders by. for - 
on ole Pots being fil- | - 
Wh Sales Fire 
d flying 'Serpents 
| i the Air,they will | | 
* ; ſpincermix one Within another,in firing hay and 
[there alictle abovethe ground, and giving ſach # . 
5 olley- of 'xeports that the Air will rebound with 
he cix Noiſe, atid the whole place be filled with: 
"Candry fireams of pleaſant fires which Serpents: 
will oe occupy thoſe about the place todefend 
themſelves in their upper parts, when they, will 
>lefs be bulicd by the Balls of Firs which. ſcem 
0 annoy their Feet. 


Of Balls of Fire: 


7 various, according to #mang 
© 4 ; ſome of which arc made with very 
"(ar Kors the head 1 oneticdto the neck of 


another; 


"> rtifich al Fit inva 0285, 
"wi: The Ball being mi e, miybecoy 
- Over with Pirchy-except Sa 

ifs chis Ball! ill make fine. ane 


Dieting this way merines abs Ay between.” 
the legs of thoſe that are fianders by, i | LOSER _ 
: nothecd, for the motion will be very trregulary! 
"i OE and" in the motio 
by will caſt forth: fre. 2 
| *ralfires with 
. In the'ferond kind 
there may be a Chati« 
BY nel'of Iron placed wy 
_—\ m—_—C {Jivc plccin pi 
iy EI > - wat 2it'Þ ” tal TR 2galft | 
ridieny final Petards of Paper as He Ford Low 
the Channel muſt be full of low compoſition 
| {hisRockers in the middle: This Ball 'be hol 
»'outof a Mortar-Piece; 'or urged cathy rey wy | 
porn ah for inits motion it wilt fly hets: » 
ve many reports in the Alt, 'becall 
> Sg the Petards. Ky 


Of Fire upon the Water : 


Ps 


FF. 


JLaces which are ſituated pon Riverſo or oreat | z 
Ponds, arc proper tq make Recreative FAY £ 
on: and if it bexequired to make ſome of conſe= 
quence, ſuch, may conveniently: be” made upon 
two Boats, upon which may be built evo Betts 
- Furrets, Pageants, Caſttes, os IE to wo-\ ; 
att” 7 ceive ; 


> ;, Balls of Fire to burn.in the Water; Sex- 
blpth, s dra ain nw tickbs' theſe 
may One 'in ano» 

er, + he fo the he Combarant with the Targees 


Rs Gem firecte amb 
id they were made : by which the dext ty of 
the one may. be known in xeſpe of er, 
nd che txinms 2-anld ory. the fight gotten, _ 


| #3 4 | og gu NO 


f 


of Bal, of Fire which move upon the Water 


* Heſe may be made in form of a Ball ſtuffed 
2 ' with other itile Balls, glued round abut, 
and filled with cbtpoſition for the Water, which 
: T 2 fired 


of ul: 

jos worm Jeepand: _—_ covered DE Pick 
wu the heels in volved hole.muſt be tirfi pa 

F170 = ced a little quanticy: 

; of ring | bo, ; 

; : the reſt of the hole® 

iy | filled up: with co OMe: 
4 further, that the e 

Ax 3 Iron Cannons muſt 7 
Mwmmzar be filled with a ſlow */ # > 


low; afterwards pierce this Ball Ng che grea- ; 
teitCannon (to whichall the lefſer ſhould an 5er)s 2 
unto the compoſition, then fire it, and when it be« 
gins ro blow, throw it intothe Water, ſo the fire #- 
coming to the holes will fire the grain-Powder, © FF 
the which will cauſe the Balls to ſeparate, and fly 
here and there, ſometimes two at a time, ſome»: Th WE, 
tines three, ſomerime more, - which - will burn 7 | 
within the Water, wich great aſtoniſhmene. and £ 
content to thoſe which ſee it. 6 


j 


AL FG ? 


7 of - Fires 


N Tanding Laytes of Fire are tnade nals 
SI with hollow wood co--contain ſundry Pc- 
tar; ls or Rockets, as the figurc here ſheweth, by 
Which ic is caſe to invent others, accordifig to 
es fancy..: Theſe Lances have wooden handles 
at ſo they may befaſtencd at ſome Poſt, ſo that 
y be not.overthrown in the-flying out of -the: 

R ockets or Pctards: There are:leſſer forts of Lan»: 
xs whoſe caſes are of three or four foldings of Pa» 
per of a foot long, : and about the bigneſs of ones 
= f nger, which are filled with a compoſition, for 
—F-Lances. But if theſe Lances be filled with a com- 
' —F-poſition, then (unto every 4 ounces of powder 
-$ add 2 mages Salt-peter, and unto that addr 
_ ., ounceot Sulphur) it 
"will tnakeaBrick fre; 

| red before it. be_half 
ſpent, if the Lance be 

1 fiered and held foit;' 

| and if 20 ſuch Lan- 
'.ces were placed a- 
|hout a great Rocker, 
and ſhot to a Houſe 


i - How to ſhoot @ Rocket Horizontal, or otherwiſe. 


Thc: end of the Rocket place an Arrow 

2 which may not be too heavygbut inſtead at 

the feathers Jet that be of thin white Tin pine, 
: T 3 


| Ke, av Loft f nt 06 fir « condi 
I | : my up 211 t Arr : as ; 


* Ciny 3s 


n 
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=] hang, or licupright 
then take uprigh "_ 
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Fting quickout of -the Water by the looſe tying ac 
*G;and the Balletac arorparbver: 5.49 
'other Rocket inthe: Water; and! fo atccad-like'a. 
Rocket in the Air, to: the! admiration of itch xs 
Koow not the kecrecy.. STI ELL NY 

90 WA 8” ' 


b. 


rd 1 Of tbe franting of the Parts of -a Fire-Work together, 
ap= 8 - that the ſeveral Works may fire one after artnber,* 
28+ { DAule a Frame to be made,as AB CD; of two 
8 foot ſquare every way, or thereabouts, (acs 
© cording to the quantity of your ſeveral works) 
E then may you at:cach angle have a great Lance of 
# Fire to ſtand, which may caſt out Pots of Fire, as 
© they conſume: Upon the ledges AB,BC,and CD, 
© may be placed ſmall Lances of Fircy about the 
” number of-30 0x 60, fame fide-wife, andbthers 
4 upright; between theſe Lances: may' be placed 
A rod very cloſe, that they: chance not-to 
 fixe before they ſhould +: theni npon the ledges 
may be.pla 
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- ly a ance be lighted, and as ſoon an:the Lance-at 

” Ais conſumed, it will fire the: Channel which: is 

5 3 made in the ledge of the frame, whichinind am- 
+8 der the Pots of Fire, and as the Fire goes: glang 

ns Ta burn- 


hy 


{x0 ”"q beret oy; 
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Yo. may | a ſecret ge the oo CB? br 
which may tire the Box of Rockets at K, 8& may = 
tire all che'reft one. after ariother3- which: Boxes - by 
IMay be all charged with ſeveral Fire-works: for 
the Rockets of thefirfi Box may be loaden with 
one che ſecond with Stars,the third with Res 
Ports, the fourth with Golden-Rainzandthe bith 
© wikh ſmall fiying/Sexpents; theſe mounting one © 
frer cheras flying toand fro, will much in- 7 
= the Air in their aſcending 3 but- when 7 
— theleRockets diſcharge themſelves above, ths 7, 
"Will thctebe a molt pleaſant repreſentation: for -| 
theſe Fires willdildte theniſelves in djversbeauti- ©; 
- ful forms, ſome like the branching of Tice,othew' + 
like Fountainsof Water gliding in the Air, others > 
like flaſhes of x "ogy others like the ro, 
of Stars, giving great contentment and des 2 
t to thoſe w hold them :/ But if-the 


ak be furniſhed a with Balons; 'C which _ 4. 
is the chicfeſt in reoreative Fire-wotks) then ſhall | 3 
you ſee aſcendingin theair but av'it-were only a | 
quillof Fire, butogice the Balon takinghre,the Air . Fx | 20 
will feem morethan 100 foot ſquarefullof craw- *"F-, 


ling and flying Serpetits, which -will extinguiſh > 
a volley-of more'than 500 reports; and* fo * 
 fillche Air andFirmuntcnt with their rebounding 
| exaoesr anal ; 112) Th 
= | . The 
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- not oy for Recreation, Yo al for. 
you may _—_ in a Book intituled Artificial 
Wozks, made by Mr. Maltbas (a Maſter of | 
Knowledge) and areto be ſold by Jillian Leah, 
and Fobn Leak, at the Crown in Fleefftrees, * 
tween the Two Temple-Gates. | 


_ 


Concluſion, 


| this Book we have omitted nothing that 
material in the Original, but bave 3 
augmented it in ſundry 


. And 
he Thema on __ 0 full = = 
w Brevity 
Cafe tans Prolixity, 37; Y 


renterated. 


"OF THE 
ble Heng” 


WHEREBY, 


Not onely the Hour of the Dayi is ſhewn, 
bur alſo the Acridian Line is found. 


And moſt 


Aſtronomical Queſtions 


7hich may be done by the GLOBE, 
Are Reſolved. 


Þ 7 4 


 Whereunto is ated, 


 ologial Ring. 


—_ 


Invented and Written by W.0. 
LONDON: F 


E Printed for William Leak and Fobn Leak gat the Crown in 
 Fireoſtrees, berween the Two Temple-Gates, 1674. 
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7! Hes are up6n the Plate y 
two ſeveral Dyals. That 
which is outermoſt, is 
an ordinary Dyal, divi-. 
ded into ' hours and 
quarters, and every 
quarter into three parts, . 
which are five minutes 
apiece : ſo that the 
whole hour is under- 


ood to contain 60 minutes. And for this Dyal 
$ the ſhadow of che npper oblique or ſlanting edge 
| of the Style 'or Cock doth ſerve. - 
{ Theoth;r Dyal which ts within, is, The Proje- 


es the od ir Hemiſpbere upon the Plain of the 
he Horizon it ſelt is underſtood tobe 


; roo Gemod circle of the Limb, and is divided 


; , on both fides from the poines of Eaſt and Weſt in- 
be a 


It, are the Henr- Liner, | a 6. 
by their figures3 andare divided into qua rien _— 
the ſinaller Lines drawn- between thaw, 0 
. quarter containing 15 minutes, | 
Pry ewo Arches-hich croſs the Hi : 
gg RES! in thepoints ſeQtion © 
of the Six a Clock Lines with the Hotleon, te 
the two: Semicircles of the Ecliptick/ or al 
cixcle of the Sun : the upper of which Arches” 
{crveth for che Summer ha , and the lower 
for the Winter half-year, and therefory divided - 


into 365 days, which are alſo diſti m into 
twelve months, with longer Lines, 

names (et down; and int ene nd is with | 
ſhorter Lines; and the teſt of the s with 
pricks, as may y plaioly y be ſeen in the 


And this is for the ready finding out of ts. : . 
 placa of the Sun everyday : andalſo for the thew»*'F 
ing of the Sun's yearly Motion , becauſe by this - 
tnotion the Sun gocth round about the Heavens | 
_ in the compaſsof ayeat, making the __ oy F 7 
or. feaſons thereof, namely, the $ cry : 
ter of the Ecliprick which begins at 
Fieg'ce kde of che Dyal, likes | 
Cove calied, Th Verma) Inerſts Gion. Then the Swnw- FP 
wer in that quarter of the Ecliptick which begins. © 
at. 


: b ceo with the Meridian in the ie high 
tnext tes Zenith. Eee be anwagr ins 
br quarter Ecliptick w | 
he C fccenſetion on the Welt-fide of the Dyal,and 
| Sh! xrefore called, The Autumnal Interſefiion- And 
; wh y, the Winer in that quarter of the Ecliptick 
which beginnech at the interſeQion with the'Me- 
rin the loweſt point next the Horizon. - 
x7 beſides x Tearly Motion, the Sun hatha 
ral or Daily Motion, whereby it maketh day 
nd night, with all the diverſitics and inequali- 
L; es thereof: which is expreſſed by thoſe other 
Cine drawn crofs the Hoar-lines 3 the mid- 
lemoſt whereof, being groffer than the | reft, 
meeting with the Eeliprzk in the points of he 
= and Astumnal Interſefions, is the Equino- 
4 andthe reft on both (ides of it are called che 
Parallels, or Dixrnal Arch of the Sun, the two 
4 terwoſt whereof are the T1 ropicks becauſe in 
them the Sun hath his furtheſt on or Decli- 
Enetion from the Equinottial, which is degrees 
234, and thence ne Bec to returh to- 
Ewards the Equinodia!. The upper of the two 
prick in this our Northern Hemiſphere, is the 
; of Cancer, and the Sun being in it is high- 
«ft into the North, making the longeſt day of 
mer : And the-lower next the Horizon is the 
; of Capricorn > and the Sun being init, is 
Teen into the Somb, making the ſhorteſt day of 
a. | CV he two 7 3 the Equin 
> 7 Between the two Tropicks and t oral, 
 Þ: iofinice ſuch Rpratet Cie fo underſtood to % 
= {contained : for the Sun in what point foever 


the Sun for he So 
e eſtimation of that 1 


'conceivin and b og in. 
mind thereof, every fifth Parallel is herein made,” 
4 little grofſer than the reſt... Ss 

For this inner Dyal ſervech. the thadow 6f the © 
'vprighe edge of the Style, whichT HER all. 


the Upright Shadow. 


© And cus By che Hy and Yew any wht, 
pe the Courſe of the Sun througbout the © 
| Tear,” both fer bis Annual and Dimenal Mos | 
tion, Ye the me of this Inftrumenc, . 7. 


uSE IL 
_, To find the Declination of the Sun eery Day. 


Look the day of the month propoled in the E-. 
Eliptick, and mark how .many degrees the paick © 
ſhewing that day is diſtant fom the he Equnodfh 
cither on the Summer or Winter figg, Viz Newb:s 


- | 
Example | FE 
F; 


/\} 'F 


” : Example 2.1 What will the Declination of ti 


20 


LES [Sun be upon the 11th day of Auguſt 7 Look the 
wm 8 11th day of Azgeft, and you (h:1! find it in the 
ES 6th circle abbve the EquinoQtial! : Now becauſe 
FF cach,Parallel ftandeth (as hath been (aid before) 
© | for two degrees, the Sun ſhall chat day decline 
$ Northwards 12 degrees. 
* - Example2. What Declination bach the San 
14 $ upon the 24 day of Marc ? Look the 24 day of 
$8 March, and you ſhall find it between the ſecond 
8 and third Northern Parallels, as it were an half 
© and one fifth part of that diſtance from the ſe- 
*F cond : Reckon therefore four degrees for the 
two circles, and one degree for the half ſpace : So 
ſhall the Suns Declination be five degrees, and a- 
bout one fifth part of a degree Northward, that 
ay» 

| tc 3+ What Declination hath the Sun 
upon the 13 day of November ?. Look the 13 day 
of November, and you ſhall find it below the Equi- 
noQial ten Parallels,and about one quarter,which 
is 20 degrees and an half Sourhward. So much 
is the Declination. And according to theſs Ex- 

amples judge of all the reſt. 


uSE Ut. 


f * | Tofind the Dixrnal Arch or Circle of the Suns conſe 
"TY every day. 


. "The Suneveryday by his motion (as hath been 
ſaid) deſcribeth a Circle parallel to the Equino- 
Rial, which is cither one of che Circles inthe Dy= 

# u al. 


6 The] 


OL. ſoowhers between two bf. ebbtn/:* 
upon,one of. thoſe Parallels, thar is the Circle of 


the Suns courſe that ſame day : But if:it fall be- 


tween any two of:the Parallels, imagine m'your 
mind, and eſtimate wich-your eye; another pardl- 
lel through that point between thoſe two paidl- 


les, keeping ill the fame diſtante from each of 


chem. 

As in the firſt of chi three former [Examplely 
The Circle of the. Suns. courſe upon'4nguft tr: 
ſhall be the very ſixth Circle above the Equinds 
Cial towards the Centre. 

In example 2. The-Circle of the Sans courſe 
upon the 24 of \Maych ſhall be an imagiriary Cirs! 
cle between the (econd and third Parallels," MF 
keeping an half of that ſpace, and one fifth part 
more of the reſt, from the ſecond. - 

; In example 3. The Circle of the \ Far conyſs 
upon the 13 of Novemb: ſhall beawi © 
ck between the zothaud 1 1th PaxallelSbel 
EquinoGdial, fill- keeping one boron of age; 
ſpace from the tenth. ECL £1 


USE Iv, 
To find the Raifung ans Seting of the Sm do, 


Seck out (as was laft ſhewed ) the- 
Circle or Parallel of the Suns conan for hg 
and mark the poine Where jt rhetreth ich ths 
Horizon, both orithe'Eaft arid Jeff Tides, rr 
is the he very pole of the Stits Rifmg atid 


that 


therefore: ſeek the day-of the monthz and A | 


Q 


0944" 


| both fides 


 Incforedy m 


the howkis hich axe 
bs ih —_ 
reafonably, hf Ln I5 1 nh for the JoAy- 
ter of the hour, will ſhew the ki6ur of the Sins 
Riſing on the Eaft fide, Ren: the” Cog Vn Bis 
the Wett fide. 22 Cit Ih 


4 8 


nsE v. HETE. 


p 0 ky theve reaſon aid manner of the Tvereaſ ing ant 
| Decreafing the _ and 125, 0G ___ _ 
whole N Pars! 


' Wheathe Sun js inthe 7 bit, It I" 
and ſetteth at 6 a Clock : for gre inſtrument the 
niterſeAion of the Equinodtel ard theFEgli _ 
with che Hori2on, is in the 64 clock Circlt 

both fides. © Buit' if the San be otit'of the Eq: 
no&tial, declining toward the North, the interſe- 
ions of the Parallel of the Sun with: the Horizon 
, before 6 in'the coi or Cafter6 in theeven- 

ing: and the Diurnial Arch greater than 12 Hae 
and ſo much mote great, the gone che North 

'Declination' is. Again, if the Syn! be yo 7 
foward the South, the interſeions of the Pat Pig 
[el of the Suits with the Horizon i5"Afrer:#in 
morning, and before 6 in the, evening : and the 
Diurnal Arch leſſer then r2*hoursz and by ſo 
mach lefler, the greater" the Sourhern my 


' tion 1s. 


Andin thoſe places of the Ecliptickitr which 


the Sun moſt hes {pee dily changeth his Declinatipn, 
the lebgth'alo of the og is 7 fot altered: oy 
where 
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.- "where the Ecliptick goeth'.moſt parallel to the 
EquinodQial changing the Declination, but little | the 
| altexed. As for.example :: When the Sun is near &}. £4; 
-untothe EquinoRial on both ſides, the days in- plit 
creaſe and alſo-decreaſe ſuddenly andapace; be. || *: 
cauſe in thoſe places the Ecliptick inclineth to the 
EquinoGial in a manner like a ſtraight Line, ma- 
. king ſenſible declination., Again, when the Sun 
is near his greateſt declination, as in the height of 
'Summier, and the depth:of Winter, the days keep q | 
1 


for a good time as it were at one.ftay, becauſe in 
thoſe places the Ecliptick is in a manner parallel] | Þ0! 
to the EquinoRial, the length of the day alſo is | 1&@ 
bot little, ſcarce altering the- declination : And 

becauſe in thoſe two times of the year the Sun 

ſtandeth as it were {till at one declination, they | o 
are called the Sxmmer Solftice, and Winter- Solflice. ; 
And in the mean ſpace the nearer every place is to | 
Fo EquinoQial, the greater is the-diverlity of 

as | 


Wherefore we may hereby plainly ſec that the ot 
common reeerved opinion, that in. every month do 
the days.do equally increaſe, is exronious. hor 


. Alſo we may (ce that in Parallels equally di- ing 
ſtant from the EquinoRial, the day on the one Lit 


fide is equal to the night on the other fide. dy 
eZ uSEVI _ hy 
To find bow far the Sun _Riſeth and Setteth from the at 
arue Eaſt and Weſt Points, which is called the Suns aid 
Amplitude Ortive end Occaſrne. | | " 
jw i 
| Seek out (as was ſhewed in Uſe III.) the ima- the 

| EC SIN acl | n 


iY _— ; - 
"- w F . X ts. D_s WIG. .0 
8 * * 1 _ 


ginary Circle orP arallel of the Saris courſe, an 4 


_ the points of that- Circle in the-Horizon, on the 
Eaſt and Weſt fides cutteth the degree of the Am- 


plitude Ortive, and Occafive. 
| ++ USE VIE 


.., To find the Length of every Day and Night, 


Double the hour of the Suns (etting, and you. 
ſhall have the length of the Day 3+ and double the 
hour of the Suns riſing, and you ſhall have the 
length of the Night. 


naSE vIIL 


To find the true place of the Sun upon the Dyal, that 
is, the point of the Inſtrument which auſwereth to 
the place of the Sun in the Heavens at any time, 
which is the ground of all the Queſtions following. 


- If the Dyal betixed upona Poſt,: look what a 
clock it is by the outward Dyal, that.is, look what 
hour and part of the hour the ſhadow ofthe lant- 
ing'edge of the: Style. ſheweth in; the outward 
Limb. Then behold the ſhadow of the upright 
edge, and mark what point thercot is upon that 
very hour and part in the inner Dya] among the 
Parallels, that point-is the true place-of* the Sun 
at the:ſame inſtavt, 2 croof 

- If che Dyal he not hxed. and you have a Me- 
tidian Line noted in.any Window, where the Sun 
ſhineth :; place the Meridian of your, Dyal upon 
the Meridian Line giyen, fo that the:top of the 

| | u 3 - Style 
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Style way pornt:ino the North, and-fo:the Dya} 

- i465 it were fixed, wherefore by:the former Ruje 

find the place of the Sumupon.it,”.:; ;' 71 

Tf the Dyal be not fixed,neither yqu:havea Me« 

-- xidian Line, but you knowthe true hour of the 

day exaQly : hold the ®yal even and parallel to 

the Horizon, movy þ i cl the ſlanting edge of 

the Style cal fibiha jutlyatpon the time or 

hour given; for then. the Dyal is truly placed, as 
oe 


| poſt, ''Seck therefore what point of the 
pright thadowTalleth __u that'very hour, and 
chiere is the plite' ofthe Sun, 
- But if your Dyal be looſe, and'you know nei- 
ther the Meridian nor the time of the day; Firſt, 
by the day of the month inthe Ecliptick, find the 
Suns Parallglior Diuenal Arch for:that day, then 
holding the Dyal:level co the. Horizon, move it 
every way until-the ſlanting ſhadow of the Style 
in the outward Limb, atid the: upright ſhadow in 
the Suns Diurnal Arch, both ſhew the very ſame 
hour and-manute; for that veryipoint of the Sins 
| Parallel which the uprightſhadow cutteth, as 1be 
truc place of the Sun on the Dyal at that preſent. 
', But note thatby xcaſon'of 'the thickneſs:of the 
Style,and thebhantneſs of theangle of che uprighs 
edge.the Sun cannot comepneorthat edge bor ſouc 
ſpace before and after noon. '*' And fo duyingthe 
tine that the Sun ſhinech. not vacchat upright cdg 
the place of the Sun in the Dyal eatitotbe found: 
Whercfere'they that make this kind of -Double 

- Dyal, axcto'be careful to flerthe-uprighe odge' of 
the Scylcas thin'\and ſharpas poſſible may be." 5: 
That which hath here beep EN 
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the finding out the Suns true place in the Dyals 
ought perted&ly to.-be-underliood, that it may be 
readily and dexterouſly praQtiſed, for upon the 
*true performance thereof dependeth all that fol- 
{Joweth. © 

uSE Ix. 


- To find tbe Hour of the Day: 


- If the Dyal be faſtened uggn a Poſt, the hour 
by the outward Dyal or Limb, is known of eve- 
ry one, and'the upright'ſhadow in the Suns Pa- 
rallel 'or: Diarnal Arch will alſo ſhew che, very 
fame hour. $191 . . | 
.» But if the Dyal be looſe, either hold it or ſer it 
parallel to the Horizon, with the Style pointing 
into the North, and move it gently every way, 
until the hour ſhewed in bothDyals exaQtly agree- 
eth3 or which is all one, find out the trae place of 
the Sun upon the Dyal, as was taught in'the for- 
mer queſiion,foxthat point among the hour-lines 
Thewerh the Hqur of the day. | 
USE X. 

To: find; out the Meridian, and other points of the 
» Compaſs. | 

+ Firſt you muſt ſeek thetrue hour of the day (by 
the laſt queſtion) for in that ſituation the Meri- 
dan of. the 'Dyal ſtandech diretly: North and. 
South : : and the Eaſt pointeth into the Eaſt, and 
the' Welt into the Wet, and the reft of the points 


maybe givenby allowing degrees 115 untoevery 
point of the Compals. u4 : uSE 


_USE XL 


To find ont the Azimuth of the Sun, that is, tbe di- 
ſtance of the Vertical Circle, in which the Sun js 
at that preſeut from the Meridian. 


Set your Dyal upon any plain or flat, which is 
parallel ro the Horizon, with the Meridian point- 
10g directly NortHpr South, as was lalt ſhewed : 
then follow with Your Eye the upright ſhadow 
ina ſtraight Line, tjll ie cutteth the Horizon:- for 
the degree in which the point of interſeQion is, 
ſhall ſhew how far the Suns Azimuth is diſtaht 
from the Eaft and Weſt points, and the Comple. 
tent thereof unto go, (hall give the diſtance 

thereof from the Mexidiao. Feats "27 


nSE XxIl. 


To find oxt the Declination of any Wall upon which 
' the Sun ſhineth 3 that is, box far tbat Wall ſwer- 
veth from the North or South, either Eaftward or 
Weſtward. | 
Take a þoard, haying one Grajght edge, 'anda 
Line ſtricken perpendicular upon 1t 3 apply :the 
{treight edge unto the Wall at what ine Sun 
ſhineth upon ic, holding the board paralke]: cothe 


Hoxizon: Sct the Dyaltherecn, and move it gent- | 
ly every way, until the ſame hourind minute be - 


ſhewed inboth Dyals, and ſo let ietind : then if 
the Dyal have one of the ſides parallel to the Me- 
ridian ſizike a Line.along that idoupan ene 
: Jes ' -- croling 
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croſſing the perpendicular, or elſe with a Bodkin 
make a point uponthe board, at each end of the 
7: Meridian, and takingaway the inſtrument from 
© #t- | the board, and the board fromthe wall Jay a Ru- 

ler to thoſe two points, and draw a line croſſing 
the perpendicular :/ for the angle which that line 
hi. | maketh with the perpendicular, isthe angle of the 
1 $ declination of the Wall. And if jc bea right an- 
wil ple, the wall is exaQtly caſt or weſt :/ but if thae 


ow | line be parallel to the perpendicular, the wall is 
hy dire north or. ſopth, without any declination 
: "7 TORRENT | 

»  Youmay alſo findout the declination of a wall 


o if the Dyal be fixed on a Poſt not far from thac 
3:6 wall, in this manner: Your board being applied 
to the Wall,as was ſhewed, hang up a thread with 
a plummet, ſo thatthe ſhadoy of the thread may 
upon the board croſs the perpendicular line, make 
twopricks in the ſhadow,and rar inſtantly to the 
ich | - Dyal;and look thchorizontal diſtance of the Suns 
er- | Azimuth or upright ſhadow from the Meridian. 
| or Theft throughthe two pricks draw a line crofling 
the perpendicular : and upon'the point of the in- 
tcrſe&ion make a Circle equal to the Horizon of 


da your Inſtrument;ir! which! Cirele you ſhall from 
he the Tine throuph the'two pricks meaſure the Ho- 
Un rizontal Diſtance of the Upright Shadow or Azi- _ 
he muth from the Meridian,that way toward which 
Ib the Meridian is: draw a line out. of the centre to 


be ff theend of that Arch meaſured : and the angle 
i] which this laſt line maketh with the perpendicu- 
C- lar, ſhall be equal tothe declination of the wall, _ 
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USE x. 127 af et £ oofut ;t 


How to plact We = & os s lid tiohonr * nt 
Dirt, bn jine 


Set che Dial ogor the Poſt; with " Sia "y 
the North, as YE as you cati gueſs: thenmoye 
# this-way and that way, tl the fame” Hoytr ant 
iymute be ſhewad, both in theinward arid 
ward Dyals by 'the ſeveralſhadows, as hath been 
already ravght; for then the Dyaf Nardeth its 
trueſt ſituation 3 wherefore let jt be nailed, down 
egrte.y 4g; 70 brics Of : 

; 5 box 5c iv} 508 
2120S NIP! -: iy 
To find the height of the Sw bi rneneephy 


* Seek out the Dipral Arca or Paraljel A 
Suns arg oucan ng day..(by 5 ng et 
ting onerfoot in the. centre, 
I Bert Sth {eRion af chat 
Lunaps with Fax ets 5Pp Y, hat = 
ance cd... 
jncafure dullabeeciathe ſhew the; * aft 
alicude above the Horizon, that y at high noo 


mens 215 > >" warty 
To flndthe height of the Su ot br rtf 
day. 2 


| Seck out the Diarnal Fare at Parallel of the 
Sas courle for that day ; and mark what png 


":/ Dondfle@ointilDyal; 3 wY 


| 7 it is inthevery hour and minute propoſed, 
And witft-4'pair” of Compalles, ſetting otic foot 
jn the centre, id the other iti that -pomt of 'the 
f7s Parallel, applythe ( fame diftence upon the Sertij- 
45 diameter divided :' for that:meaſure ſha}l ſhew the 
44, | degree of the Suns altitude bore the Horizon at 
ye that times 11 
7 And by this means you ay  finde the height of 
hey the Stiri above thie horizon at every hour through- 
ten | Ont the whoſe year, for the making of Rings and 
i | Cylinders, and other Inſtruments, _ are uſed 
to ſhew the hour of the day. 


j! | Lea od 4 uSE XVI. 


The beight of the Sn being given, to find onz the 
bour, or pong itis a Clock, 


This the Svavtſe of the FTIEE Seek Oey 
fore in the Semidiameter divided, the height of 
the Sungiven: and with a prir of Compalſles,fet- - 
ting onefo6tHh the centre, 2 arid the other at i hg 
height; #pply itheſarneUBatice unto the Diurnal 
Arch of Pavalke of the 'Sih for that day :, for 
that point of the Diurnal'Avch upon which that 
lame diſtance lights, is $e true place of the Siji 
upon the Dya and among the Hour 
lines the true time of the day. 


7 vtn2 DSE\XVE 
Cnfieraton for uſing the Inſtrument in the might. 


[ In ſach queſtions as concern the night, or the 
etime 
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time before Sun-riſitig and aft 

Inſtrument repxeſcenteth the lower: Hefhiſphere, 
wherein the Southern Pole is elevated. And there- 
fore the Parallels which are above. the. &quino- 
Qial towards the centre, ſhalt be for the Southern 
or Winter-Parallels: and thoſe beneath the Equi- 
noQial fox the Northern or Summer-Parallelsz 
andthe Eaſt ſhall be accounted fos Weſt, and the 
Weſt for Eaſt ; altogether contrary to that which 
was before, when the Inſtrument repreſented the 
upper Hemiſphere, 


USE XxvIll. 


To find how many degrees the $nn is under the Ho- 
 Yizon at any time of tbe night. 


Seck the Declination of the Sun for the day 
propoſed,(by Ute IL.) and at the ſame declination 
the contrary ſide, imagine a Paralle) for the Sun 
. that night, and mark what point of it is in the 
very hour and minute propoſed; And with a'pair 
of Compaſles, ſetting -one foot inthe Centre, 
and .the. other in that point of the Parallel, 
apply chat ſame diſtance unto the - Semidia- 
| divided : for. ghat meaſure ſhall ſhew the 
Regs of the Suns depreflioq below che Horizon 
at that time. | 

uSE XIX. 
To find out the length of the Crepuſculum, or Twy- 


.. Tight every day. 


.. * Seek the declination of the Sun for the day pro- 
DR | poſed 
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the |} poſed, (by Uſe 1I.) And at the ſame declination 
Ie, on. the contrary fide, imagine a Parallel for the 
re- Sun-that night : And with a pair of Compaſſes, 


ſetting one foot in the Centre, and the other at 
rn 74 degrees upon the ſemidiameter divided, apply 
vis that ſame diſtance unto the Suns NoQturnal Pa- 
.zallel:: for that point of che Parallel upon which 
that ſame diſtance ſhall light, ſheweth among the 
ich hour-lines the. beginning of. the Twilight in the 
the morning, or the end of the Twilight in the even- 


1g. | 
USE XX. 
\ If the day of the month be not known, to find it out 
Jo- by the Dyal. | 


For the working of this Queſtion, either the 
ay Dyal muſt be fixed rightly on a Poſt, or eHe you 
on muſt have a true Meridian Line drawn in fome 


on ; J 4 1% Rs Y q - 
< TER I = « "PM 


un Window where the Sun ſhineth 3 'whercfore ſup-" - 


he poſing the Dyal to be juſtly ſer, cither upon the 
air | Poſt, or upon the Meridian, Look what a clock it 


re, is by the outward Dyal, and obſerve what point 
el, of the upright ſhadow falleth upon the very fame 
gs minute in theinner Dyal, and through that ſame 
he point imagine a Parallel circle for the Suns courſe, 


on that Imaginary Circle in the Ecliptick ſhall cur 
the day of 'the-month. 
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ro” bs The Deſcription; bf M1 5 ; 
Tin ns ferveth 28's Dyif to find 
hour of the day, for inorte = onely | 
chewoſt part of Dyals do ) but generally in all 
Countreys lyitg North'of the ial; and 
chereſone Feall it, The General be rge Rep." 
le confiſteth of two Brazen Circles, a Diame- 
ecr, and a little Ring to hang it by. 

The two Cigcles axe {o made, that though they 
are to be ſet at right angles when you uſe the In- 
ftrument 3 yet for more convenient carrying, they 
may 26 one folded into the other, _, 

he lefler of the two Circles is for the Equing4 
Ctial, having in the midfi of- the innex fide :or 
thickneſs a = round it, whicl is the true Eqlit» 
nodial Circle, divided into twice '3 2 hours,from, 
the two oppolite points in. which it.is fallencd 
within the greater. | 

The greater and outer of the two: Circles is, the 
Meridian: One quarter whereof, beginning at one 
ofthe points in which a: ANT 
divided into.g0 d 

The Diameter is faſtened Fu the. Meridian i in 
two oppoſite points or poles, one of them being 
the very end of the Quadrant, and is the Nort 
Pole : Wherefore it is perpendiatitarto the Equi- 

. noctial, having his due poſition. The Diameter is 
broad, and ſlit in the middle, and about the lit on 
both ſides are the months and days of the year. 
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» J"And within thisflit is a little liding Plate pierceds **" 
/  Þ through with a ſmall hole: which hole in the- 


motion of it, while it is applied to the days of the 
þycar, repreſenteth the Axis of the World. 
* The little Ring whereby the Inſtrument hang- 
eth, is made to flip up and downalong the Qua- 
drant : that ſo by help of alittle Tooth annexed, 


"Fe Inſtrumentamay be reRified to any Elevation 


* of the Pole. - 
II. The Uſe of it. 


| IN uſing this Inſtrument, 1. The tooth of the 


little Ring muſt carefully be ſet to the height of 
the Pole in the Qzadrant, for the place wherein 
you are. | 

2. The holeof the ſliding plate within the lie, 
muſt be brought cxaQy to the day of the month. 

3- The Equinodiial is to be drawn out, and by 
means of the two ſtuds in the Meridian ſtaying it, 
It is fo be ſet perpendicular thereto. 

4+ Gueſs as near as you can at the hour, and 
turn the hole of the little Plate toward it. 

Laſtly, Hold the Iyſtrament up by the little Ring 
that it may hang freely with the North Pole thereof 
toward the North, and move it gently this way 
and that way, till the beams of the Sun ſhining 
thorow that hole,fall upon that middle line with- 
in the Equinodtial: for there ſhall be the hour of 
ti day : And the Meridian of the Inſtrument 
ſhall hang directly North and South. 7 


This or any other Mathematical Inſtrument either in Silver, 
Braſs,or Wood, are exatly made by Hilkiah Bedford, 
in Fleetſtreet, near Ferter-Lane End. 


F I N. I'S 


